This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


► 


..."    ..3  .-■  ■■k^,-.r 


Digitized  by  VjOOQ IC 


7. 

■4. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


52d  Congress,  )  HOUSE  OF  REPRESENTATIVES.  ( Ex.  Doo.  1, 
Ut  Session.      ]  \  pt.  2,  vol.  II. 


ANNUAL  REPORT 


OF  THE 


CHIEF  OF  ENGINEERS, 

UNITED   STATES  ARMY, 


TO  THE 


SECRETARY    OF    WAR, 


FOR 


THE  YEAR  1891. 


IN    SIX   PARTS. 


PART    II. 


WASHINGTON: 

OOTERNMENT    PRINTINO    OFFICE. 

1891. 


Digitized  by  Cj009lC 


Digitized  by  VjOOQ IC 


COISTTEISTTS. 

[Alphabetical  index  will  be  found  at  the  end  of  each  part] 


PAET  I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

Chakgks  daring  year,  distribation  of  officers,  3 ;  officers  detached,  recommendations 
as  to  examinations  for  promotion,  4. 

FORTIFICATIONS. 

Geneiux  statemknt,  4;  defense  of  Boston  Harbor,  Mass.,  6;  defense  of  New  York 
Harbor,  N.  Y.,  defense  of  Washington,  D.  C,  7;  defense  of  Hampton  Roads,  Ya., 
defense  of  San  Francisco  Harbor,  Cal.,  8. 

PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

Ik  the  charge  of  Capt.  Ban  C.  Kingman,  Corps  of  Engineers 8 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  op  Engineers 9 

SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

Ik  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 9 

BEACH  PROTECTION,  WATER  SXn>PLY,  AND  SEWERAGE  SYSTEM  AT  FORT 

MONROE,  VIRGINIA. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 10 

REPAIR  AND  PRESERVATION  OF  FORT  MARION,  FLORIDA. 

In  the  charge  of  Capt.  W.  M.  Black,  Corps  of  Engineers 11 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1892-^93 1] 

THE  BOARD  OF  ENGINEERS. 

Officers  constitnting  Board,  summary  of  reports  rendered,  11;  additional  duties 
of  individual  members,  14. 

POST    OF    WILLETS    POINT,    NEW   YORK.— UNITED    STATES    ENGINEER 
SCHOOL.— BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 


Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers— 

^OKt  of  Willets  Point,  United  States  Engineer  School 
cineers,  15;  Engineer  Depot,  statement  of  fands.  1 


PoKt  of  Willets  Point,  United  States  Engineer  School,  Battalion  of  the  Corps  of  En- 
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I 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  removal  of  wrecks,  examiiiatioiis  and  surveys,  purchase 
Portage  Lake  canals,  Michigan,  17;  harbor  lines,  bridges,  18;  occupancy  or  iiijii 
of  public  works,  engineer  divisions.  South  Pass  of  the  Mississippi  River,  19. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  op  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

St.  Croix  River,  Me.,  Lubec  Channel,  Me.,  19;  Mooseabec  Bar,  Me.,  Pleasant  Riv< 
Me.,  20;  Narraguagus  River,  Me.,  breakwater  from  Mount  Desert  to  Porcu])i! 
Island.  Me.,  21;  Bagaduce  River,  Me.,  22;  Penobscot  River,  Me.,  Belfast  Harbt 
Me.,  23;  Camden  Harbor,  Me.,  24;  Rockport  Harbor,  Me.,  Rocfkland  Harbor,  M< 
25;  Kennebec  River,  Me,,  Harraseeket  River,  Me.,  26;  Portland  Harbor,  M< 
channel  in  Back  Cove,  Portland,  Me.,  27;  breakwater  at  mouth  of  Saoo  Riv< 
Me.,  Strco  River,  Me.,  28;  Kennebunk  River,  Mo.,  York  Harbor,  Me.,  29;  Port 
mouth  Harbor,  N.  H.,  Bellamy  River,  N.  H.,  30;  Cocheco  River,  N.  H., harbor 
refuge  at  Little  Harbor,  N.  H.,  31;  removing  sunken  vessels  or  craft  obstruct ii; 
or  endangering  navigation,  examinations  and  surveys,  32. 

Ih  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  op  Engineers— 

Newburyport  Harbor,  Mass.,  33;  Merrimac  River,  Mass.,  34;  Powow  Rivei;  Mass 
Ipswich  River.  Mass.,  35:  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  Glou<  c; 
ter  Harbor,  Mass.,  36;  Manchester  Harbor,  Mass.,  37;  Salem  Harbor,  Mass.,  3i 
Lynn  Harbor,  Mass.,  39;  Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  40;  We.^ 
mouth  River,  Mass.,  Hingham  Harbor,  Mass.,  42;  Scituate  Harbor,  Mass.,  4i 
Plymouth  Harbor,  Mass.,  WeUfleet  Harbor,  Mass.,  44;  Provincetown  Harbo 
Mass.,  45;  Chatham  Harbor,  Mass.,  examinations  and  surveys,  46. 

In  the  charge  of  Maj.  \V.  R.  Livermore.  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refiige  at  Nantucket,  Mass.,  4S 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  49;  Vineyard  Haven  Harboi 
Mass.,  Wareham  Harbor,  Mass.,  50;  Now  Bedford  Harbor,  Mass,  51 ;  WestportHai 
bor,  Mass.,  52;  Taunton  River,  Mass.,  53;  Pawtucket  Riyer,  R.  I.,  Providence  Rive 
and  Narragansett  Bay,  R.  I.,  54 ;  removal  of  Green  Jacket  Shoal,  Providence  Rivci 
R.  I.,  55;  Greenwich  Bay,  R.  I.,  56;  cove  and  water-way  near  Coaster  Harbo 
Island,  R.  L,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  K.  I. 
58;  harbor  of  refuge  at  Block  Island,  R.  I^  59;  Pawcatuck  River,  R.  I.  and  Conn, 
harbor  of  refuge  at  Stonington,  Conn.,  60;  removing  sunken  vessels  or  crai 
obstructing  or  endangering  navigation,  61 ;  examinations  and  surveys,  62. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Mystic  River,  Conn.,  Thames  River,  Conn.,  63;  New  London  Harbor,  Conn.,  Connce 
ticnt  River,  Mass.  and  Conn.,  64;  Duck  Island  Harbor,  Conn.,  Clinton  Harbor 
Conn.,  66;  New  Haven  Harbor,  Conn.,  67;  breakwater  l<  New  Haven,  Conn.,  Qi< 
Milford  Harbor,  Conn.,  Housatonic  River,  Conn.,  69;  Bridgeport  Harbor,  Conn. 
Black  Rock  Harbor,  Conn.,  70;  Norwalk  Harbor,  Conn.,  Wilson  Point  Harbor 
Conn., 71 ;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor,  Conn., 72 ;  Port  Cliis 
ter  Harbor,  N.  Y.,  73 ;  Larchmont  Harbor,  N.  Y.,  Echo  Harbor,  New  Rochelle,  N.  Y. 
New  Rochelle  Harbor,  N.  Y.,  74 ;  East  Chester  Creek,  N.  Y.,  Greenport  Harbor,  N 
Y.,75;  harbor  at  Port  Jefferson  Inlet,  N.Y.,  Huntington  Harbor,  N.  Y.,76;  (ihi 
Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.Y.,77;  Patchogue  River,  N.  Y.,  78;  IJrowu'j 
Creek,  SayvUle,  N.  Y.,  examinations  and  surveys,  79. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers— 

Hudson  River,  N.  Y.,  81;  harbor  at  Saugerties,  N.  Y.,  82;  harbor  at  Rondout^  N.  Y.^ 
83;  Wappinger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  84:  removing  obstructions  iu 
East  River  and  Hell  Gate,  N.  Y.,  86 ;  Newtown  Creek,  N.  Y..  87;  Buttermilk  Channel, 
New  York  Harbor,  88;  Gowanus  Bay,  N.  Y.,  89;  New  York  Harbor,  N.  Y.,  90;  Rari- 
tan  Baj',  N.  J.,  92 j  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  exauunatious  and  anrveys,  93.  / 
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IX  THE  CHARGE  OF  GaPT.  THOMAS  L.  CaSEY.  CORPS  OF  EnOINEERS— 

Sompaw&nas  Inlet,  N.  Y.,'H;  Cananie  Bay,  N.  Y.,  95;  Sheepshead  Bay,  N.Y.,  96 
Aithnr  Kill,  N.  Y.  and  N.  J^97 ;  channel  between  Staten  Island  and  New  Jersey,  98 
Paaaaio  River,  N.  J^  99;  Elizabeth  Rirer,  N.J.,  100;  Eahway  River.  N.J.,  101, 
Baritan  River,  N.  J.,  102;  Soath  River,  N.  J.,  103;  Keyport  Harbor  N.  J.,  Matta- 
wan  Creek,  N.  J.,  104;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  105;  Shrewsbnry 
River,  N.  J.,  Manasqnan  (Squan)  River,  N.  J.,  106;  removing  sunken  vessels  or  oraft 
obstructing  or  endangering  navigation,  examinations  and  survey,  107. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

IXelaware  River,  Pa.  and  N.  J.,  106:  harbor  between  Philadelphia,  Pa.,  and  Cam- 
den, N.  J.,  110:  Schuylkill  River,  Fa.,  112;  ice-harbor  at  Marcus  Hook,  Pa.,  ice-har- 
bor at  head  or  Delaware  Bay,  Bel^  113;  construction  of  iron  pier  in  Delaware  Bay 
near  Lewes,  Del.,  114;  harbor  at  Delaware  Breakwater,  Del.,  115;  Rancocas  River, 
N.  J.,  116;  AUoway  Creek,  N.  J.,  Maurice  River,  N.  J.,  117;  removal  of  wrecks  from 
Delaware  Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  examinations  and  surveys,  118. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  Retired— 

Wilminffton  Harbor,  Del.,  119;  ice-harbor  at  New  Castle,  Del.,  120;  Appoquinni- 
mink  River,  Del.,  Smyrna  River,  Del.,  121;  St.  Jones  River,  Del.,  Mispillion  Creek, 
Del.,  Broadkiln  River,  Del.,  122;  inland  water-way  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River,  above  and  be- 
low Havre  de  Grace,  Md^  North  East  River,  Md.,  124;  Elk  River,  Md.,  125;  Fair- 
lee  Creek,  Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing,  126;  Chop- 
tank  River,  Md.,  Cambridfi;e  Harbor,  Md..  127;  Wicomico  River,  Md^  128;  Mano- 
kin  River,  Md.,  Onancock  Harbor,  Va.,  129;  harbor  at  Cape  Charles  Clity,  va.,  and 
approaches  by  Chen  ton  (Cherrystone)  Inlet,  130;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  131. 

Ik  the  charge  of  Col.  William  P.  Craighill,  Corps  of  EKGiNEEBa— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134;  exami- 
nation, 135. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Haixs,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  135 ;  Potomac  River  at  Mount  Vernon,  Va., 
Occoquan  Creek,  Va.,  iSB;  Aquia  Creek,  Va..  139;  harbor  at  Breton  Bay,  Md., 
Komini  Creek,  Va.,  140;  Patuxent  River,  Ma.,  141:  Rappahannock  River,  Va., 
Urbana  Creek,  Va.,  142;  York  River,  Va.,  143:  Mattaponi  River,  Va.,  144;  Pa- 
munkey  River,  Va.,  examinations  and  surveys,  l45. 

In  the  charge  of  Capt.  G.  J.  Fiebeger,  Coiips  of  Engineers — 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  na\'y-yard  between  Lambert  Point  and  Fort  Norfolk, 
147;  Hampton  Creek  and  Bar.  va.,  Nansemond  River,  Va.,  148;  Chickahominy 
River,  Va.,  149;  Appomattox  Kiver,  Va.,  150;  inland  water  route  from  Norfolk 
Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound.  North  Land- 
ing River,  va.  and  N.  C,  151;  Currituck  Sound,  Coanjok  Bay,  ana  North  River 
Bar,  N.  C,  examinations,  152. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers— 

Staunton  River,  Va.,  153 ;  Roanoke  River,  Va.  and  N.  C. .  154 ;  Pasquotank  River,  N.  C, 
Mackey  Creek,  N.  C,  155;  Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  156;  Pam- 
lico and  Tar  rivers,  N.  C,  157;  Contentnia  Creek,  N.  C.Trenf  River,  N.  Cf..  158; 
Neuse  River,  N.  C,  159;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C, 
160;  harbor  at  Beaufort,  N.  C,  161;  inland  water-way  between  Beaufort  Harbor 
and  New  River.  N.  C,  water-way  between  New  River  and  Swansborq.  N.  C.  162; 
Newr  "*        —    ...-,.     .-        -,.-,.        ..  ^    ...    .    -i. 

164; 

below '  _      ,        . 

harbor  at  Georgetown,  S.  C,  168;  Wiuyaw  Buy,  S.  C,  removiug  suiikeu  vessels  of 

eraft  obatmcting  or  endangering  navigation,  169;  examinations,  170. 
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Ik  the  chabqe  of  Caft.  Fbedsric  V.  Abbot^  Corps  of  Engineers— 

Waocamaw  River  to  Waccamaw  Lake^  N.  C.  and  8.  C,  170;  Lnmber  River,  N.  C.  and 
8.  C,  Little  Pedee  River,  8.  C,  171;  Great  Pedee  River,  8.  C,  Clark  River,  S.  C, 
172;  Mingo  Creek,  8.  C,  Santee  River,  8.  C,  173:  Wateree  River,  8.  C,  Congaree 
River. 8.  C.,  174:  Charleston  Harbor,  8.  C,  175 :  Aaliley  River,  8.  C,  Wappoo  Cut,  S. 
C,  176;  Edisto  River,  8.  C,  177;  8alkahatchie  River,  8.  C,  Beaufort  River,  8.  C,  re- 
moving sunken  vessels  oi  craft  obstructing  or  endangering  navigation,  178;  exam- 
ination, 179. 

In  the  charoe  of  Caft.  O.  M.  Carter^  Corps  of  Engineers — 

Savannah  River  and  Harbor,  Ga.,  179;  Savannah  River,  Ga.,  Darien  Harbor,  Ga., 
180:  Altamaha  River,  Ga.,  Oconee  River,  Ga.,  181;  Ocmulffee  River,  Ga.,  Bruns- 
wick Harbor,  Ga.,  182;  Jekyl  Creek,  Ga.,  183;  Cumberland  Sound^  Ga.  and  Fla., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nations and  surveys,  184. 

In  the  charge  of  Capt.  W.  M.  Black,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  185;  Ocklawaha  River,  Fla.,  186;  Volusia  Bar,  Fla.,  187;  har- 
bor at  8t.  Augustine,  Fla.,  northwest  entrance,  Key  West  Harbor,  Fla.,  188;  Caloo- 
sahatchee  River,  Fla.,  189;  channel  of  Charlotte  Harbor  and  Pease  Creek,  Fla.,  190; 
Sarasota  Bay,  Fla.,  Manatee  River,  Fla.,  191;  Tampa  Bay,  Fla.,  192;  Withlacoo- 
chee  River,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  193;  Suwanee  River,  Fla.,  194;  exam- 
inations, 195. 

In  the  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  Fla.,  including  Lee  Slough,  197; 
Flint  River,  Ga.,  198:  Chattahoochee  River.  Ga.  and  Ala.,  199;  La  Grange  Bayou 
and  Holmes  River,  Fla.,  200;  Choctawhatcnee  River,  Fla.  and  Ala.,  201;  harbor 
at  Pensacola,  Fla.,  202 ;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  203 ;  Alabama 
River,  Ala.:  204;  Tallapoosa  River,  Ala.,  206:  Coosa  River,  Ga.  and  Ala.,  207;  op- 
erating and  care  of  canals  and  other  works  or  navigation  on  Coosa  River,  Ga.  and 
Ala.,  Cahaba  River,  Ala.,  210;  examinations,  211. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Biiss.,  212;  Black 
Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek,  215 :  Noxubee  Kiver,  Miss., 
Pascagoula  River,  Miss.,  217:  Chickasahay  River,  Miss.,  Bluff  Creek,  Miss.,  Leaf 
River,  Miss.,  218;  harbor  at  JBiloxi,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  219; 
Pearl  River,  Miss.,  between  Jackson  and  Carthage,  Pearl  River,  Miss.,  between 
Edinburg  and  Carthage,  Bogue  Chitto,  La.,  220;  examination,  221. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  221; 
Chefuncte  (Tchefuncte)  River  and  Bogue  Falia,  La.,  Tickfaw  River  and  its  tribu- 
taries. La.,  222;  Amite  River  and  Bayou  Manchac,  La.,  223;  Bayou  La  Fourche, 
La.,  Bayou  Terrebonne,  La.,  224;  Bayou  Plaquemine,  La.,  Btiyou  Courtableau, 
La.,  225;  Bayou  Teche,^La.,  moutn  and  passes  of  Calcasieu  River,  La.,  226;  har- 
bor at  Sabine  Pass,  Tex.,  227;  Sabine  River,  Tex.,  Neches  River,  Tex.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  22S;  examinations 
and  survey,  229. 

In  the  charge  of  Lieut.  John  Millis,  Corps  of  Engineers— 

Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  removing  smiken 
vessels  or  craft  obstructing  or  endangering  navigation  of  New  Orleans  Harbor, 
La.,  231. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  231;  ship  channel  in  Galveston  Bay,  Tex.,  232; 
Trinity  River,  Tex.,  Cedar  Bayou,  Tex.,  233 ;  Buffalo  Bayou,  Tex.,  harbor  at  Bra- 
zos Santiago,  Tex.,  234;  examinatiouB  and  survey,  235. 
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WESTERN  RIVERS. 

In  the  charge  op  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark..  236;  Red  River  above  Fulton,  Ark.,  237;  Ouacliita  and 
Black  rivers,  Ark.  and  La.,  238;  Ouachita  River  above  Camden.  Ark.,  239;  Bayou 
lyArbonue,  La.,  Bayou  Bartholomew^  La.  and  Ark.,  240;  BUyou  Boeuf  (BoBuf  River) 
La.,  Tensas  River  and  Bayou  Ma^ou.  La.,  241;  bayous  Rondeway  and  VidaL  La., 
Big  Black  River,  Miss.,  242;  Yazoo  River,  Miss.,  243;  Tchula  Lake,  Miss.,  Talla- 
hatchee  River,  Miss.,  Steele  Bayou  and  Washington  Bayou,  Miss.,  244;  Big  Sun- 
dower  River,  Miss.,  245;  Big  Hatchee  River,  Tenn.,  Forked  Deer  River,  Tenn., 
water  gauges  on  Mississippi  River  and  its  principal  tributaries,  246;  survey  of 
Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  248; 
examinations,  249. 

In  the  charge  op  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Eans.,  249;  Arkan- 
sas River,  Ark.,  Ind.  Ter.,  and  Kans.,  2oO;  Fourche  River,  Ark^  251;  Petit  Jean 
River,  Ark.,  White  River,  Ark.,  252;  Cache  River,  Ark.,  253;  Little  Red  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  254:  Black  River,  Mo.,  St.  Francis  River,  A^k., 
255;  St.  Francis  River,  Mo.,  Little  River,  Mo.  and  Ark.,  256;  examinations  ana 
survey,  257. 

In  the  charge  of  Capt.  S.  W.  Roessler,  Corps  of  Enqinber»— 

Examinations  of  Mississippi  River,  at  Memphis  Harbor.  Tenn.;  from  Lake  Cou^^y, 
Tenn.,  to  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  257. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  258 ;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  259;  harbor  at  St.  Louis.  Mo.,  260;  Gasconade  River, 
Mo.,  261;  Osage  River,  Mo.,  262;  Kaskaskia  River,  lU.,  263. 

In  the  charge  of  Maj.  E.  H.  Ruffnbr,  Corps  of  Engineers — 

Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  263;  ex- 
amination, 264. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Ojierating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  264;  Mississippi 
River  between  Minneapolis  and  Des  Moines  Rapids,  265^  Des  Moinee  Rapids,  Mis- 
sissippi River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, 
266;  examinations  and  survey,  267. 

In  THE  CHARGE  OF  MaJ.   W.  A.  JONES,   CORPS  OF  ENGINEERS— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  268;  Chippewa  River,  including  Yellow  Banks,  Wis.,  270;  St. 
Croix  River,  Wia.  and  Minn.,  Minnesota  River,  Minn.,  271;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  272;  gauging  Mississippi  River  at  or  near  St.  Paul, 
Minn.,  273;  examinations  and  survey,  274. 

In  THE  CHARGE  OF  LlEUT.  COL.   CHARLES  R.  SUTER,   CORPS  OF  ENGINEERS— 

Examination  of  Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point,  to 
a  point  opposite  Leavenworth;  and  at  Weston,  Mo.,  275. 

In  THE  CHARGE  OF  CaPT.  ChaS.  F.  PoWELL,  CoRPS  OF  ENGINEERS— 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  275;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  276;  examinations  and  surveys,  277. 

In  the  CHARGE  Of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoal,  Ala^  278; 
Hiawassee  River.  Tenn.,  French  Broad  River,  Tenn.,  280 ;  Clinch  River,  Tenn., 
281;  Cumberland  River,.  Tenn.  and  Ky.,  282;  Caney  Fork  River,  Tenn.,  284; 
South  Fork  of  Cumberland  River,  £y.,  examinations  and  survey,  285. 


Digitized  by  VjOOQ IC 


VI  •     CON*ENtfl, 

In  the  chabge  op  Lieut.  Georob  W.  Gk>ETHALS,  Corps  of  Engineers— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala.,  286; 
oneratlng  and  care  of  Mnscle  Shoals  Canal,  Tennessee  River,  287;  examination, 

In  the  charge  of  Lieut.  Col.  William  £.  Merrill.  Corps  of  Engineers-^ 

Ohio  River,  288;  operating  snag  boats  on  Ohio  River,  operating  and  care'  of  Davis 
Island  Dam,  Ohio  River,  movable  dam  in  Ohio  River  near  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Ya.  and  Pa.,  290;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Mononffahela  River,  purchase  of  Lock  and  Dam 
Ko.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6.  Monongahela  River, 
Cheat  River,  W.  Va.,  291 ;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny 
River,  292 ;  ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  Muskin^m  River, 
Ohio,  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  293 ;  ex- 
aminations, 294. 

In  the  charge  of  Maj.  G.  J.  Lydecker,  Corps  of  Engineers— 

Falls  of  tho  Ohio  River,  Louisville,  Ky.,  295 :  Indiana  Chute.  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  296;  WabaBh 
River,  Ind.  and  111.,  297;  White  River,  Ind.,  examination,  298. 

In  the  charge  of  Col.  William  P.  Craighux,  Corps  of  Engineers-- 

Great  Kanawha  River,  W.  Va..  299;  operating  and  care  of  looks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  300;  Gauley  River,  W.  Va.,  801;  New 
River,  from  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of  Green- 
briar  River,  W.  Va.,  302;  examination,  303. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keepinff  in  repair  locks  and  dams  on  Green 
and  Barren  rivers, 'Ky.,  304  j  Rough  River,  Ky.,  Kentucky  River,  Ky.,  305;  oper- 
ating r-"  "" '--  '- '-^^ -*  ^ ~   '^—^---1—  "-• —  ^'-     T--i_-„„ 

River, 

Ky.,  Guyanaotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  308;  Buckhannon 
River,  W.  Va.,  examinations,  309.' 

I 
LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  310;  harbor  at  Agate  Bay,  Minn.,  harbor  at  Duluth, 
Minn.,  311;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  312;  Minnesota  Point, 
at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  313;  harbor  at  Ontonagon,  Mich.,  314: 
Eagle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  315;  harbor  of  refuge  at  Grana 
Marais,  Mich,,  resurvey  and  relocation  of  harbor  line  in  Portage  Lake,  Houghton 
County,  Mich.,  examinations  and  survey,  316. 

In  the  charge  op  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Manistique  Harbor,  Mich.,  317 j  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor, 
Mich,  and  Wis.,  Menomonee  River,  Mich,  and  Wis.,  318;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  319;  Green  Bay  Harbor,  AVis.,  320;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  Ahnapoe  Harbor,  Wis.,  321;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  322;  Manitowoc  Harbor,  Wis.,  Sheboypan 
Harbor,  Wis.,  823;  Port  Washington  Harbor,  Wis.,  324;  harbor  of  refdge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  326;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  326;  Waukegan  Harbor,  HI.,  327;  Fox  and  Wisconsin  rivers,  Wis., 
328;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  329. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  op  Engineers^ 

Chicago  Harbor,  HI.,  329;  Calumet  Harbor,  III.,  330;  Calumet  River,  HI.  and  Ind., 
831 ;  Hlinois  River,  111.,  332;  operating  and  care  of  La  Grange  Lock,  Illinois  Riv6r, 
m.,  333;  minoiB  and  Mississippi  Canal^  334;  examination  and  survey,  835. 
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tS  THE  CHAItOK  OF  MaJ.  WiLLIAM  LUDLOW,  CORP8  OF  ENGINERIW— 

Petoskey  Harbor,  Mloh.;  Charlevoix  Harbor  and  entrauce  to  Piue  Lake,  Mich.,  336; 
FranKxort  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Mich.,  337 ;  Manistee 
Harbor,  Mich.,  Ludington  Harbor,  Mich.,  338 ;  Pentwater  Harbor,  Mich.,  White 
River  Harbor,  Mich.,  &9:  Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,' 
340;  Holland  (Black  Lake)  Harbor,  Mich.,  341:  Saugatnck  Harbor,  Mich.,  South 
Haven  Harbor,  Mich.,  342;  St.  Joseph  Harbor,  Mich.,  St.  Joseph  River,  Mich,,  343; 
Michigan  City  Harbor,  Ind.,  344;  examination  and  survey,  345. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Marys  River,  Mich.,  345;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  346;  Hay  Lake  Channel,  St.  Marys 
River,  Mich.,  347;  harbor  at  Cheboygan,  Mich.,  harbor  at  Thunder  Bay,  Mich.,  348; 
Thunder  Bay  River,  Mich..  350;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,. 
351;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  33;  Black  £iiver  at 
Port  Huron,  Mich.,  doi;  mouth  of  Black  River,  Mich.,  355;  St.  Clair  Flats  Canal, 
'  Mich.,  356 ;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Cliuton  River,  Mich., 
358;  Grosse  Pointe  Channel,  Mich.,  359;  Rouge  River,  Mich.,  360;  Detroit  River, 
Mioh.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
361 ;  examinations,  362. 

In  the  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  363;  Toledo  Harbor.  Ohio,  364;  Port  Clinton  Harbor,  Ohio, 
365;  Sandusky  City  Harbor,  Ohio,  Sandusky  River,  Ohio,  366;  Huron  Harbor, 
Ohio,  367;  Vermillion  Harbor,  Ohio,  368;  Black  River  Harbor,  Ohio,  369:  Cleve- 
land Harbor,  Ohio,  370;  Fairport  Harbor,  Ohio,  371;  Ashtabula  Harbor,  Ohio,  372; 
examinations  and  survcyB,  373. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  373;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,  374;  Buifalo  Harbor,  N.  Y.,  375;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  376;  Olcott  Harbor, 
N.  Y,,  Oak  Orchard  Harbor,  N.  Y.,  377;  examination  and  survey,  378. 

In  the  charge  ov  Caff.  Dan  C.  Kingman,  Corps  of  Engineers— 

Charlotte  Harbor,  N.Y.,  378;  Pultncyville  Harbor.  N.Y.,  379;  harbor  at  Great  Sodus 
Bay,  N.  Y., harbor  at  Little  Sodus  Bay,  N.  Y.,  380;  Oswego  Harbor,  N.  Y.,  381;  har- 
bor at  Sacketts  Harbor,  N.  Y..  382. 

In  the  charge  of  Maj.  M.  B.  Adams.  Corps  of  Engineers— 

Shoal  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  Og- 
densburg  Harbor,  N.  Y.,  383;  Grass  River,  N.  Y.,  breakwater  at  Rouse  Point,  Lake 
Champlain,  N.  Y.,  384;  Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Landing, 
Lake  Champlain,  Vt.,  Plattsburg  Harbor,  N.  Y.,  385;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  386;  Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain, 
N.  Y.  and  Vt.,  387;  examinations,  388. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Oakland  Harbor^  Cal.,  388;  survey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun 
ba\'S,  Strait  of  Carquinez,  and  mouths  of  San  Joaquin  and  Sacramento  rivers,  Cal., 

» 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  389;  Redwood  Harbor,  Cal.,  Redwood  Creek,  Cal.,  390;  San  Luis 
Obispo  Harbor,  Cal.,  Wilmington  Harbor,  Cal.,  391;  San  Diego  Harbor,  Cal.,  392; 
examinations;  393. 

In  the  charge  of  Maj,  W.  H.  Heuer,  Corps  of  Engineers— 

Ban  Joaquin  River,  Cal.,  394;  Mokelumne  River,  Cal.,  395;  Sacramento  and  Fenther 
rivers,  Cal.,  396;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  397; 
examination  and  survey,  investigation  of  mining-debris  question  in  State  of  Cali- 
fornia, 399. 
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In  the  change  of  Capt.  Thomajs  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  399;  entrance  to  Cobs  Bay  and  Harbor,  Oregon,  401;  Umi>- 
qua  River,  Oregon,  Siuslaw  River,  Oregon.  402:  Yaquina  Bay,  Oregon,  403:  Tilla- 
mook Bay  and  Bar,  Oregon,  404 ;  Nelialem  Bay,  Oregon,  Upper  Columbia  ana  Snake 

■  rivers,  Oregon  and  Wash.,  405;  Colombia  River  between  head  of  Rock  Island 
Rapids  and  foot  of  Priest  Rapids,  Wash.,  406;  Chehalis  River,  Wash.,  407 ;  Skagit, 
Steilaquaniish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers.  Wash.,  408;  examin- 
ations and  surveys,  409. 

In  the  charge  of  Maj.  Thomas  H.  Handburt^  Corps  of  Engineers— 

Month  of  Columbia  River,  Oregon  and  Wash.,  412;  construction  of  canal  at  the  Cas- 
cades, Columbia  River,  Oreeon,  414;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  416;  Wifiamette  River  above  Portland,  Oregon,  417;  Cowlitz 
River,  Wash.,  418;  Young's  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  419 ;  removing  sunken  vessels  or  crafb  obstruct- 
ing or  endangering  navigation,  examinations  and  surveys,  420. 

EXAMINATIONS,   SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS   421 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 422 

MISSISSIPPI  RIVER  COMMISSION 422 

MISSOURI  RIVER  COMMISSION 423 

HARBOR  LINES 423 

Lubec,  Me.,  Kennebec  River  at  Bath,  Me.,  Boston  Harbor,  Mass.,  New  York  Har- 
bor and  its  adjacent  waters,  424;  Philadelphia,  Pa.,  New  Castle,  Del.,  St.  Augus- 
tine Harbor,  Fla.,  425;  Duluth  Harbor,  Bay  of  St.  Louis,  Superior  Bay  and  adja- 
jent  waters,  Minn,  and  Wis.,  Portage  Lake,  Mich.,  Chicago  Harbor,  111.,  San 
Francisco  Harbor  and  adjacent  waters,  Cal.,  San  Pedro,  Wilmmgton  Harbor,  Cal., 
426;  Humboldt  Bay,  Cal.,  Astoria  Harbor,  Oregon,  427. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

(1)  Bridge  of  Winona  and  Southwestern  Railway  Company  across  Mississippi  River 
at  Winona,  Minn. ;  (2)  bridge  across  Powow  River,  between  the  towns  of  Ames- 
bury  and  Salisbury.  Mass.,  427;  (3)  bridge  of  Clinton  and  Ulinois  Bridge  Company 
across  Mississippi  River  near  Clinton,  lowa^  (4)  bridge  of  Leaven  worm  and  Platte 
County  Bridge  Company  across  Missouri  River  between  Leavenworth,  Kans.,  and 
Platte  County,  Mo.,  428 ;  (5)  bridge  of  Charleston  and  South  Side  Bridge  Company 
aoross  Great  Kanawha  River  at  Cnarlestown,  W.  Va. ;  (6)  bridge  of  Oregon  Kail- 
way  Extensions  Company  across -Columbia  River  near  Vancouver,  Wash.;  (7) 
bridge  of  The  South  Bound  Railroad  Company  across  Savannah  River  near  Sister 
Ferry,  Effingham  County,  Ga.;  (8)  bridge  of  Houston,  Central  Arkansas  and 
Northern  Railroad  Company  across  Little  River,  La. ;  <9)  bridge  of  Wrightsville 
and  Tennille  ^Tennville)  Railroad  Company  across  Oconee  River  near  Dublin,  Ga., 
429;  (10)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad  Company 
across  Ouachita  River  near  Columbia^  La. ;  (11)  bridge  of  Kansas  City  Terminal 
Railway  Company  across  Missouri  River  near  Quindaro,  Kans.;  (12)  bridge  of 
city  of  St.  Paul,  Minn.,  across  Mississippi  River  at  St.  Paul,  Minn. ;  (13)  bridge 
of  Cable  City  Bridge  Construction  Company  across  Arkansas  River  at  Dardanelle, 
Ark.;  (14)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad, Company 
across  Red  River  at  Upper  Falls,  near  Alexandria,  La.  j  (15)  bridge  of  Macon, 
Dublin  and  Savannah  Railroad Companyaoross  Oconee  River  at  Dublin,  Ga. ;  (16) 
bridges  of  Tacoma,  Olympia  and  Grays  Harbor  Railroad  Company  across  Chehalis 
River  between  Aberdeen  and  Cosmopolis,  Wash.,  and  aoross  Johns  River  near  its 
confluence  with  Grays  Harbor,  Wash.,  430;  (17)  bridges  of  Norfolk  and  Western 
Railroad  Company  across  Tug  Fork  of  Big  Sandy  River,  91  and95i  miles  above  Cat- 
lettsburg,  Ky. ;  (18)  bridge  of  Port  View  Bridge  Company  across  Youghio^heny 
River  at  McKeesport,  Pa. ;  (19)  bridge  of  Inter-State  Bridge  and  Street  Railway 
Company  across  Missouri  River  between  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  (20)  bridge  of  Northem  Pacilic  and  Pugot  Sound  Shore  Railroad  Company 
across  Duwamish  (D' Wamish)  iiiver  near  Seattle,  Wash. ;  (21)  bridge  of  Spokane 
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and  Palouse  Railway  Company  across  Clearwater  Rivor,  about  11  miles  above 
L«wl8ton,  Idaho;  (22)  bridge  of  Allegheny  Bridge  Company  across  Allegheny 
River,  at  Sixth  street,  Pittsburg,  Pa.;  (23)  bridge  of  Messrs.  Frederick  W.  Dick- 
inson etaZ.  across  channel  scpara  tin":  Little  Island  from  mainland  at  Osterville, 
.  in  town  of  Barnstable,  Mass. ;  (24)  1)ridge  of  city  of  Winona,  Minn.,  across  Miss- 
issippi River  at  Winona,  Minn.,  431;  (25)  bridge  of  Missouri  River  and  Land 
Improvement  and  Construction  Company  across  Missouri  River  near  mouth  of 
Kansas  River ;  (26)  bridge  of  Coos  Bay,  Roseburg  and  Eastern  Railroad  and  Navi- 
gation Company  across  Coal  Bank  Slough,  in  Coos  County,  Oregon ;  (27)  bridge 
of  St.  Clair,  Madison  and  St.  Louis  Belt  Railroad  Company  across  Mississippi  River 
at  Alton,  111. ;  (28)  temporary  and  permanent  bridges  of  Chicago  and  North- Western 
Railway  Company  across  North  Branch  of  Chicago  River  near  Klnzie  street, 
Chicago,  lU, ;  (29)  bridge  of  The  Upper  Bridge  Company  across  Monon^ahela 
River  near  Pittsburg,  Pa. ;  (30)  bridge  of  Chicago  and  North  Michigan  Railroad 
Company  across  Pine  Lake,  near  Charlevoix,  Mich. ;  (31)  bridge  of  commissioners 
of  pnblicparks  of  the  city  of  New  York  across  Harlem  River  at  155th  street  and 
McComb  Dam  Road,  New  York  City,  432:  (32)  bridge  of  North  River  Bridge  Com- 
pany across  Hudson  River  at  New  York  City,  438. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Ashley  River,  S.  C. ;  (2)  bridge  across  Swinomish  Slouch,  Wash.,  433 ; 
(3)  bridge  across  Green  River  (below  Lock  No.  1),  at  Spottsville,  Ky. ;  (4)  bridge 
across  Muskingum  River,  between  Marietta  and  Harmar,  Ohio;  (5)  bridge  across 
Muskingum  River,  between  Taylorsville  and  Duncan  Falls,  Ohio;  (6)  bridge  across 
canal  of  Muskin^m  River  at  foot  of  Main  street,  Zanesville,  Ohio ;  (7)  bridge  across 
Bayou  Plaqnemiue,  La.,  434;  (8)  bridge  across  channel  leading  to  Back  Cove.  Port- 
land Harbor,  Me. ;  (9)  bridge  across  Savannah  River  below  Augusta,  Ga. ;  (10)  oridge 
across  Tennessee  River  at  Florence,  Ala. ;  (11)  bridge  across  Ottle  Tennessee  River, 
near  Niles  Ferry,  Tenn. ;  (12)  bridge  across  Spuyten  Duyvil  Creek,  N.  Y. ;  (13)  bridg;e 
across  Trout  Creek,  Fla,,  435 ;  (14)  bridge  across  Chicago  River  at  Canal  street,  Chi- 
eago,  111. ;  (15)  bridge  across  Kentucky  River  at  Frankfort,  Ky .,  436. 

OCCUPANCY  OP  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND" 

INDIVIDUALS 436 


MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Likut.  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Washington  Aquednct,  436;  water  supply,  District  of  Columbia,  441;  increasing 
the  water  supply  of  Washington,  D.  C,  442;  erection  of  fishways  at  Great  Falls, 
443. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

Is  THE  CHARGE  OF  COL.   O.   H.  ErNST,  MaJOR,   CORPS  OF  ENGINEERS 444 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 
Survey  at  Marquette  Harbor,  Mich.,  445. 

PRINTING   AND    DISTRIBUTION   OF    CHARTS    OF   THE   NORTHERN  AND 
NORTHWESTERN  LAKES 445 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND   BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  TnK  CHARGE  QF  Maj.  William  a.  Jones,  Corps  of  Engineers 447 

MILITARY  AND  OTHER  MAPS 449 
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RECONNAISSANCES  AND  EXPLOHATIONS. 

LCER8  on  duty  at  headquarters  of  military  dlviaioDS  and  departments,  operations 
Division  of  the  Missonrii  449;  operations  in  Department  of  the  Colombia,  De- 
rtment  of  the  Platte,  Division  of  the  Pacific,  450. 
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ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OP 
WAR  MAPS 450 

OFFICE  OF  THE  CHIEF  OP  ENGINEERS. 

Officers  in  charge  of  divisions,  451.  , 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OP  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1891 ..  453 
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FOBTIPIOATIONS^   ETC. 
APPENDIX  No.  1. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
Protection  of  site  of  Fort  Niagara,  N.  Y.,  517. 

APPENDIX  No.  2. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — Sea  wall  and  embankment  at  Davids  Island,  New  York  Harbor, 
521 ;  sea  walls  on  Governors  Island,  New  York  Harbor,  524. 

APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvkments. — Beach  protection  at  Fort  Monroe,  Va.,  529:  water  supply  at  Fort 
Monroe,  Va.,  530;  sewerage  system  at  Fort  Monroe,  Va.,  531. 

APPENDIX  No.  4. 
REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 
Repair  and  preservation  of  Fort  Marion,  St.  Augustine,  Fla.,  533. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  537;  United  States  Engineer  School,  539;  Battalion  of 
Engineers,  540;  Engineer  Depot,  547;  experiments,  550;  statement  of  funds,  551; 
estimates,  553.  Appendixes :  B,  programme  of  study  and  instruction  for  winter 
season,  553:  C^  programme  of  study  and  instruction  for  summer  season,  556;  D, 
tests  of  explosives,  559;  E,  tests  of  building  materials,  565. 
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BIVEES   AND   HARBORS.   BTO. 
APPENDIX  A. 

REPOttT  OF  LIEUT.  COL.  JARED  A.  SMITH,   CORPS  OP  ENGINEERS, 

iMPROAnEMVNTB.— St.  Croix  River,  Me.,  570;  Lnbec  Channel,  Me.,  571;  Mooseabeo 
Bar,  Me...  572:  Pleasant  River,  Me.,  573;  Narraguagns  River,  Me.,  574;  breakwater 
from  Monnt  Desert  to  Porcupine  Island,  Me.,  576:  Bagaduce  River,  Me.,  578; 
Penobscot  River,  Me.,  579;  Belfast  Harbor,  Me.,  586:  Camden  Harbor,  Me.,  587; 
Bookport  Harbor,  Me., 588:  Rockland  Harbor,  Me., 589;  Kennebec  Rive;^  Me., 590; 
Harraseeket  River,  Me.,  594;  Portland  Harbor,  Me.,  595;  channel  in  Back  Cove, 
Portland,  Me.,  597:  breakwater  at  mouth  of  Saco  River,  Me., 598;  Saco  River,  Me^ 
599;  Kennebonk  River,  Me^601;  York  Harbor,  Me.,  602;  Portsmouth  Harbor,  N. 
H.,  604:  Bellamy  River,  N.  H.,  605;  Cocheco  River.  N.  H.,  607:  harbor  of  reftige  at 
Little  Harbor,  N.  H.,  608;  removing  sunken  vessels  or  craft  obstructing  or  eiidan- 
gering  navigation,  609. 

ExAMiNATiONS.—Harbor  of  Blue  Hill,  Mo.,  611;  Pepperell  Cove,  Me.,  614;  Lubeo 
Channel,  Me.,  616;  Sullivan  Falls,  Me.,  619. 

Harbor  Lines.— Est-ablishment  of  harbor  lines  at  Lubec,  Me.,  621;  establishment 
of  harbor  lines  in  Kennebec  River  at  Bath,  Me.,  622. 

APPENDIX  B. 

REPORT  OP  LIEirr,  COL.  S.  M.  Mil^JTSFIELD,  CORPS  OP  ENGINEERS. 

IlO>ROVEMKNT8.~-Ndwburvport  Harbor,  Mass.,  626;  Morrimac  River,  Mass.,  628; 
Powow  River,  Mass.,  680;  Ipswich  River,  Mass.,  631;  harbor  of  refuge,  Sandy  Bay, 
Gape  Ann,  Mass.,  682;  Gloucester  Harbor,  Mass.,  685;  Manchester  Harbor,  Mass., 
638;  Salom  Harbor,  Mass.,  639;  Lynn  Harbor,  Mass.,  641;  Winthrop  Harbor,  Mass., 
644;  Boston  Harbor,  Mass.,  645;  Weymouth  River.  Mass.,  655;  Hingham  Harbor, 
Mass.,  656;  Scituate  Harbor,  Mass.,  658;  Plymoutn  Harbor,  Mass.,  660;  Wellflcet 
Harbor,  Mass.,  663;  Provincetown  Harbor,  Mass.,  665,  Chatham  Harbor,  Mass.,  667. 

Examinations  and  Survkys.— North  Rivnr,  Salem,  Mass.,  668;  shoals  at  the  month 
of  North  River,  Mass.,  670;  Mystic  and  Maiden  rivers,  Mass.,  672;  Essex  River, 
Mass.,  676;  Town  River,  Mass.,  679;  Weymouth  Back  River,  Mass.,  682;  Kingston 
Harbor,  Mass.,  685. 

Harbor  Lines.— Establishment  of  harbor  lines  in  Boston  Harbor,  Mass.,  688. 

APPENDIX  C. 
RI:P0RT  op  MAJ.  W.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improved BNT8.<— Harbor  of  refuge  at  Hvannis,  Mais.,  694:  harbor  of  refuge  at 
Nantucket,  Mass.  696:  Marth;ui  vineyairi,  inner  harlior  at  Edgartown,  Mass.^  698; 
Vineyai'l  Haven  Harbor,  Mass.,  70();  Wareham  Ha»bor,  Mass.,  701;  New  Bedford 
Harbor,  Mass.,  70t ;  Westport  Harbor,  Mass.,  706;  TiiuntonRiver,  Mass.,  707;  Paw- 
tucket  River.  R  I.,  709;  Providence  River  and  Narragansett  Bay,  R.  I.,  712; 
removal  of  Green  Jacket  Shoal,  Providence  River,  li  I.,  715 ;  Greenwich  Bay,  R.  I., 
716:  co*'e  and  water  way  near  Coaster  Harbor  Island,  R.  1.,  718;  Newport  Harbor, 
R.  J..7r.h  harbm  of  reftige  at  Point  Judith,  R.  I.,  722;  harbor  of  refuge  at  Block 
Island,  A.  L,  725;  Pawcatuck  River,  R.  I.  and  Ct»nn.,726;  harbor  of  refuge  at 
Stonington,  Conn.,  728;  removing  sunken  vessels  oi  craft  obstructing  or  endanger- 
ing navigation,  7«tL. 

£xAJONATiON8.-*Nurraffan8ett  Bay  Channel,  R.  I.,  between  Stan'^e  Goat  Island  and 
the  mainland,  738 «  Watch  Hill  Cove,  R.  I.,  735;  Newport  Harbor,  R.  I.,  south  of 
Goat  Island,  736. 
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APPENDIX  D. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvtcments.— Mystic  River,  Conn.,  740;  Thames  River,  Conn.,  742;  New  London 
Harbor,  Conn.,  746;  Connecticut  River,  ilass.  and  Conn.,  748;  harbor  of  refugo  at 
Duck  Island  Harbor,  Conn.,  757;  Clinton  Harbor,  Conn.,  759;  New  Haven  Harbor, 
Conn.,  761;  brwikwater  at  New  Haven,  Conn.,  766;  Milford  Harbor,  Conn.,  770; 
Honsatouic  River,  Conn..  773;  Bridgeport  Harbor,  Conn.,  778;  Black  Rock  Harbor, 
Conn-,  784;  Nor  walk  Harbor,  Conn.,  786;  harbor  at  Wilson  Point,  Conn.,  789 ;  Five 
Mile  River  Harbor,  Conn..  792;  Stamford  Harbor,  Conn.,  795;  Port  Chester  Harbor, 
N.Y.,  797;  Larchmont  Harbor, N.  Y., 800 ;  Echo  Harbor,New  RocheUe,N.  Y.,  802; 
NewRooheUe  Harbor,  N.Y.,804;  East  Chester  Creek,  N.Y.,  806;  Greenport  Har- 
bor, N.Y.,  811;  Port  Jefferson  Harbor,  N.  Y.,  814;  Huntington  Harbor.  N.  Y.,  817; 
Glen  Cove  Harbor,  N.Y.,  820;  Flushing  Bay,  N.Y.,  822;  Patchogue  River,  N.  Y., 
825 ;  B^o\^^l8  Creek,  Say  ville,  N.  Y.,  828. 

Examinations  and  SuRVBYS.—Stony  Creek  River  at  Stony  Creek,  Conn..  831 ;  Shaw 
Cove,  New  London  Harbor,  Conn.,  833;  Connecticut  River,  below  Hartlord,  Conn., 
836;  Saugatuck  River,  Conn.,  840;  Mattituck  Bay,  N.Y.,  843;  Stamford  Harbor, 
Conn.,  848;  Cos  Cob  or  Miamus  River,  Conn.,  852 ;  Peconic  liiver,  N.  Y.,  855 ;  Sag 


Harbor,  N.  Y.,  859. 


APPENBLS  E. 


REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvb;tments.— Hudson  River,  N.  Y.,  864 ;  harbor  at  Sangerties.N.  Y.,879;  harbor 
at  Roudou t,  N.  Y.,  882 ;  Wappinger  Creek,  N.  Y.,  885 ;  Harlem  River,  N.  Y.,  886 ;  re- 
moving obstructions  in  East  River  and  Hell  Gate,  N,  Y.,  899 ;  Newtown  Creek,  N.  Y., 
906;  Buttermilk  Channel,  New  York  Harbor,  911;  Gowanus  Bay,  N.  Y.,  914;  New 
York  Harbor,  N.  Y.,  922 ;  Raritan  Bay,  N.  J.,  931;  removing  sunken  vesbols  or  craft 
obstructing  or  endangering  navigation.  937. 

Examinations  and  Surveys. — Buttermilk  and  Gowanus  Bay  Channels,  New  York 
Harbor^  937;  Bay  Ridge  Channel,  N.  Y.,  940;  Champlin  Creek,  N.  Y.,  942;  Hud- 
son River  and  Moodna  River  (Murderers  Creek)  at  Cornwall  N.  Y.,  944;  Bronx 
River,  N.  Y.,  949;  Westchester  Creek,  N.  Y.,  954. 

HiVRBOR  Lines.— Establishment  of  harbor  lines  in  New  York  Harbor  and  its  adja- 
cent waters,  958. 

PAET  II. 

APPENDIX  P. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Sumpawanus  Inlet,  N.  Y.,  978;  Canarsie  Bay,  N.  Y.,  980;  Sheeps- 
head  Bay,  N.  Y.,  982;  Arthur  Kill,  N.  Y.  and  N..J.,  983;  channel  between  Staton 
Island  and  New  Jersey,  986;  Passaic  River,  N.J. ,988;  Elizabeth  River,  N.  J.,993; 
Rahway  River,  N.  J.,  995;  Raritan  River,  N.  J.,  996;  South  River,  N.  J.,  999;  Key- 
port  Harbor,  N.  J.,  1001;  Mattawan  Creek,  N.  J.,  1003;  Shoal  Harbor  and  Compton 
Creek,  N.  J.,  1004 ;  Shrewsbury  River,  N.  J.,  1007 ;  Manasquan  (Squan)  River,  N.  J., 
1010 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1013. 

Examinations  and  Survey.— l^rincess  Bay,  Staten  Island,  N.  Y.,  1013;  Hackensack 
River,  N.  J.,  1016. 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  Pa.  and  N.  J.,  1022;  harbor  between  Philadelphia 
Pa.,  and  Camden,  N.  J.,  1029;  Schuylkill  River,  Pa.,  1069;  ice-harbor  at  Marcus 
Hook,  Pa.,  1072:  ice-harbor  at  head  of  Delaware  Bay,  Del.,  1072:  construction  of 
iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1073 ;  harbor  at  Delaware  Break- 
water, Del.,  1075;  Rancooas  River,  N.  J.,  1084;  AUoway  Creek,  N.  J.,  1086;  Maurice 
River,  N.  J.,  1088 ;  removal  of  wrecks  from  Delaware  Bay  and  River,  1090;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1090. 
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EzAimrATroifS  Ain>  Subykts. — Shark  River,  N.  J.,  1092;  sonnd  between  Banie^ 
Bay  and  Great  Egg  Harbdir  Bay,  N.  J.,  1093;  Little  Egg  Harbor  Bay  and  Inlet,  in- 
olndiug  Great  Bay,  N.  J.,  1095;  thoroughfare  from  Cape  May  to  the  Great  Bay 
north  of  Atlantic  Cfity,  N.  J.,  1097;  Cape  May  City,  N.  J.,  1099;  Pensanken  Creek, 
N.  J.,  1100;  West  Branch  of  Susquehanna  River,  Pa.,  1102 ;  Toms  River,  N.  J.,  1114; 
Oo«hen  Creek,  N.  J.,  1116;  harbor  of  refuge  near  mouth  of  Delaware  Bay,  1120. 

Habbor  Likes. — Establishment  of  harbor  lines  in  port  of  Philadelphia,  1121. 

APPENDIX  H. 

BEPOBT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  8.  ARMY,  RETIRED. 

Impbovbments.— Wilmington  Harbor,  Del.,  1136;  ice-harbor  at  New  Castle,  Del., 
1160;  Appoqninnimink  River,  Del.,  1161;  Smyrna  River,  Del.,  1162;  St.  Jones 
River,  Del.,  1165;  Mispillion  Creek,  Del.,  1166;  BroadkUn  River,  Del.,  1167;  in- 
land water  way  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  1168;  Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1181:  North 
East  River,  Md.,  1182;  Elk  River,  Md.,  1184;  Fairlee  Creek,  Md'.,  1186;  Chester 
River,  Md.,  from  Crumpton  to  Jones  Landing,  1188;  Choptauk  River,  Md.,  1189; 
Cambridge  Harbor,  Md.,  1191;  Wicomico  River,  Md.,  1193:  Manokin  River,  Md., 
1195;  Onancock  Harbor,  Va.,  1197;  harbor  at  Cape  Charles  City,  Va.,  and  ap- 
proaches by  Chen  ton  (Cherrystone)  Inlet,  1199;  removing  sunken  vessels  or  craft 
obstnictifig  or  endangering  navigation,  1201. 

Examinations  and  Survets.— Lmchester  River,  Md.,  1202;  Northwest  Fork  of* 
Nanticoke  River,  Md.,  1204;  Tangier  Harbor,  Va.,  1207:  Broad  Creek  River,  Del., 
1209;  Turner  Creek,  Md.,  1211;  La  Trappe  River,  Md.,  1215;  Warwick  River,  Md., 
1218;  Broad  Creek,  Md.,  1221. 

Harbor  Lines. — ^Establishment  of  harbor  lines M  New  Castle,  Del.,  1225. 

APPENDIX  L 
REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OP  ENGINEERS. 

IxpROVEMENTS.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1227;  James  River, 
Va.,  1234. 

ExABffTNATiON. — Patapsco  River,  Md.,  from  the  Craighill  Channel  to  the  sugar  refin- 
ery wharves,  Curtis  Bay,  1243. 

APPEimiX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS.  CORPS  OP  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1248:  Potomac  River  at  Mt. 
Vernon,  Va.,  1252;  Occoquan  Creek,  Va.,  1253;  Aquia  Creek.  Va.,  1255;  harbor  at 
Breton  Bay,  Md.,  1258;  Nomini  Creek,  Va.,  1259;  Patuxent  River,  Md.,  1262;  Rap- 
pahannock River,  Va.,  1264;  Urbana  Creek,  Va.,  1268;  YorkRiver,  Va.,1270;  Mat- 
taponi  River,  Va.,  1273;  Pamunkey  River,  Va.,  1275. 

Examinations.— St.  Leonard  Creek,  Md.,  1277;  St.  Jerome  Bay,  Md.,  1278;  Pis- 
cataway  Creek,  Md.,  1279;  Newport  Creek,  head  of  Wicomico  River,  Md.,  1281; 
Smith  Creek,  Md.,  1282;  Nandua  Creek,  Va.,  1283:  Potomac  Creek,  Va.,  1285; 
Upper  Muchodoc  Creek,  va.,  1286;  Great  Wicomico  River,  Va.,  1^;  Crane  Creek, 
Va.,  1289;  Piscataway  Creek,  Va.,  1289. 

APPEKPIX  K. 

REPORT  OP  CAPT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1291 ;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1296;  Hampton 
Creek  and  Bar,  Va.,  1297;  Nansemond  River,  Va.,  1298;  Chickahominy  River,  Va., 
1299;  Appomattox  River,  Va,,  1300;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1302;  North  Landing  River, 
Va.  and  N.  C,  1304;  Currituck  Sound,  Coa^jok  Bay,  and  North  River  Bar,  N.  C., 
I30&* 
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EXAMINATIOKS. — Chickahouiiny  Biver,  from  Holly  Landing  to  Long  Bridge,  Vft., 
1305;  western  branch  of  Elizabeth  River,  Va.,  1307;  -^^ater  way  to  connect  Lynn 
Haven  Bay  with  eaatern  branch  of  Elizabeth  River,  Va.,  1310;  Nottoway  River, 
ttom  mouth  of  river  to  Courtland,  Va.,  1315;  North-Weet  River,  N.  C,  up  to  Moy- 
ock,  1321;  West  Neck  River,  to  and  beyond  Dozier  Bridge,  Va.,  1324. 

APPENDIX  L. 
REPORT  OF  CAFi;.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

lMi»RO>T:MKNTr8.— Staunton  River,  Va.,  1328;  Roanoke  River,  Va.  and  N.  C,  1330; 
Pasquotank  River,  N.  C,  1335;  Mackey  Creek,  N.  C,  1339:  Ocracoke  Inlet,  N.  C, 
1341;  Fishing  Creek,  N.  C,  1345;  Pamlico  and  Tar  rivers,  N.  C,  1347;  Contentiiia 
Creek,  N.  C,  1351;  Trent  River,  N.  C,  1355;  Neuse  River,  N.  C,  1358;  inland 
water  way  between  New  Berne  and  Beaufort,  N.  C,  1863:  harbor  at  Beaufort,  N. 
C,  1367;  inland  water  way  between  Beaufort  Harbor  and  New  River,  N.  C,  1372; 
water  way  between  New  River  and  Swansboro,  N.  C,  1376;  New  River,  N.  C,  1379; 
North  East  (Cape  Fear)  River,  N.  C.  1383;  Black  River,  N.  C,  1387;  Cape  Fear 
River,  N.  C,  above  Wilmington,  1390;  Cape  Fear  River,  K.  C,  at  and  below  Wil- 
mington, 1394;  Lockwoods  Tolly  River,  N.  C,  1402;  Yadkin  River,  N.  C,  1404; 
harbor  at  Georgetown,  8.  C,  1408;  Winyaw  Bay,  S.  C,  1411;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1417. 

EXAMtNATiONS.— Water  way  from  Pun^o  Kiver  to  Sladesville,  N.  C,  1418;  water 
way  between  Pamlico  River  and  Bay  River.  N.  C,  1421;  Drum  Inlet,  N.  C,  1425; 
harbor  of  Washington,  Pamlico  River,  N.  C,.  1429:  ^Vhite  Oak  River,  from  Rob- 
erts Landing  to  Collins  Crossing,  N.  C,  1434;  Black  River,  from  Kingstree  to  its 
month,  8.  C,  1435. 

*      APPE^STDIX  M. 

REPORT  OF  CAFT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPROVBMKKTS.—Waccamaw  River,  N.  C.  and  S,  C,  1442;  Lumber  River,  N.C.  and 
8.  C.  1445;  Little  Pedee  River,  8.  C,  1448;  Great  Pedee  River,  S.  C,  1450;  Clark  * 
River,  S.  C,  1453;  Mingo  Creek,  8.  C,  1455;  Santee  River,  S.  C,  1458;  Wateree 
River,  S.  C,  1462;  Congaree  River,  S.  C,  1464;  harbor  at  Charleston,  S.  C,  1467; 
Aflhley  River,  8.  C.,  1476:  Wappoo  Cut,  8.  C,  1477;  Edisto  River,  8.  C,  1480;  Sal- 
kahatchie  River,  8.  C,  1482;  Beaufort  River,  S.  C.,  1485;  removing  sunken  ves- 
sels or  cra^  obstructing  or  endaneerinp:  navigation,  1487. 

Examination.— Wateree  River,  8.  C,  1487. 

PAETIII. 

APPENDIX  N. 

REPORT  OF  CAPTAIN  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

lHrROV£MKNT6.--Savannah  River  and  Harbor,  Ga.,  1491 ;  Savannah  River,  Ga.,  1519; 
Darien  Harbor,  Ga.,  1528;  Altamaha  River,  Ga.,  1531;  Oconee  River,  Ga.,  1536; 
OcDiulgee  River,  Ga.,  1543;  Brunswick  Harbor,  Ga.,  1550;  Jekyl  Creek,  Ga.,  1556; 
Cumberland  Sound,  Ga.,  and  Fla.,  1559 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1602. 

EXAMINATIOX.— Yellow  River,  Ga.,  1606. 

APPENDIX  O. 
REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvementb.— St.  Johns  River,  Fla.,  1612;  Ocklawaha  River,  Fla.,  1620;  Volusia 
Bar,  Fla.,  1627;  St.  Augustine  Harbor,  Fla.,  1630;  northwest  entrance,  Kev  West 
Harbor,  Fla.,  1640;  Caloosahatchee  River,  Fla.,  1643;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1646;  Sarasota  Bay,  Fla.,  1651;  Manatee  River,  Fla.,  1653; 
Tampa  Bay,  Fla.,  1655:  Withlacoochee  River.  Fla.,  1659;  harbor  at  Cedar  Keys, 
Fla.,  1661;  Suwanee  River.  Fla.,  1663. 
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JSXAMINATIONS.— S6.  Johiis  BiveT,  Flft.,  from  JaoksoQville  to  Sanforcl,  and  the  npper 

Sart  uf  St.  Johns  Kiver,  from  Lake  Monroe  soathward,  1666;  deep-sea  channel  at 
t.  Angnstiuey  Fhi.,  1671 ;  Indian  River,  Fla.,  between  Titusville  and  Japitet  Inlet, 
1673;  channel  north  and  weat  of  Cedar  Keys,  FJa.,  1676;  Pease  Kiver,  Fla.,  1678; 
Charlotte  Harbor,  Fla.,  1681. 
Harbor  Likes.— Kb  tablishment  of  harbor  lilies  in  St.  Augustine  Harbor,  Fla.,  1685. 

APPENDIX  P. 

RKPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvkmkkts. — Apalacbicola  Bay,  Fla^  1694;  Apalachicola  River,  Fla.,  including 
Lee  Slough,  1696;  Flint  River,  Ga.,  1698;  Chattahoochee  River,  Ga.  and  Ala.,  1702; 
La  Grange  Bayou  and  Holmes  River,  Fla.,  1704;  Choctawhatchee  River,  Fla.  and 
Ala.,  1707;  harbor  at  Pensacola,  Fla.,  1710;  Escambia  and  Conecuh  rivers.  Fla. 
and  Ala.,  1735^  Alabama  River,  Ala.,  1738;  Tallapoosa  River,  Ala.,  1741;  Coosa 
River,  Ga.  and  Ala.,  1743;  operating  and  care  of  canals  and  otiher  works  of  navi- 
gation on  Coosa  River,  Ga.  and  Ala.,  1753;  Cahaba  River,  Ala.,  1754. 

ExAJfiXATioxs. — Chattahoochee  River,  Ga.  and  Ala.,  between  West  Point  and 
Franklin,  1756;  Alabama  River,  Ala.,  1761. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Iuprovbmknts.— Mobile  Harbor,  Ala.,  1771;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Miss.,  1776;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
1784 ;  Noxubee  River,  Miss.,  1787 ;  Pascagoula  River,  Miss.,  1788 ;  Chickasahay  River, 
Miss.,  1791;  Bluff  Creek,  Miss.,  1792;  Leaf  River,  Miss.,  1792;  harbor  at  Biloxi 
Bay,  Miss.,  1793;  Pearl  River,  Miss.,  below  Jackson,  1793;  Pearl  River,  Miss.,  be- 
tween .Jackson  and  Carthage,  1797;  Pearl  River,  Miss.,  between  Eduiburg  and 
Cartbage,  1799:  Bogue  Chitto,  La.,  1800. 

Examination. — Sucamochee  River,  Ala.,  1800. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
IxsFECnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1805. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iHPROviifBMTS.—Chefnncte  River  and  Bogue  Falia,  La.,  1818;  Tiokfaw  River  and 
its  tributaries,  La.,  1819;  Amite  River  and  Bayou  Manchac,  La,,  1820;  Bayou  La 
Fourche,  La.,  1821;  Bayou  Terrebonne,  La..  1823;  Bayou  Plaquem in e.  La.,  1824; 
Bayou  Cdnrtableau,  La.,  1826:  Bayou  Tecne,  La.,  1828:  mouth  and  passes  of 
Calcasieu  River,  La.,  1829;  harbor  at  Sabine  Pass,  Tex..  1881;  Sabine  River,  Tex., 
1835;  Neches  River,  Tex.,  1836;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1837. 

Examinations  aud  Survey. — BayouCarlin,  La.,  1838;  shoals  on  Lake  Pontchar- 
train,  La.,  near  the  Rigolets,  1839;  Bayou  Chevreniland  Bayou  TiRre,  La.,  1841; 
Bayou  Terre  Bonne,  La.,  from  Houma  to  Thibodeaux,  1843;  Bayou  Black  to  con- 
nect with  Terre  Bonne,  La.,  1846;  Berwick  Bay,  La.,  1847;  Bayou  Cocodrie,  La., 
1849;  Bayou  Black,  La.,  for  connection  between  Calcasieu  Lake  and  Sabine  Lake, 
1850;  BayouTeche,  La.,  from  Saint  Martinsville  to  Port  Barre,  1852:  Bayou  Des 
Glaises,  £a.,  1854;  Bayon  Vemiillion,  La.,  1855;  Mermenton  River  ana  tributaries. 
La.,  1858. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS, 

Improvkmexts. — Securing  month  of  Bayou  Plaquemine,  La.,  from  further  caving, 
1867 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  of 
New  Orleans  Harbor,  La.,  1869. 
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APPENDIX  U. 
REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IMPROVBMBXTS.—Entrftnce  to  Galvefl1ft>n  Harbor,  Tex.,  1871;  ship  channel  in  Gal- 
yeston  Bay,  Tex.,  1906;  Trinity  River,  Tex.,  1918;  Cedar  Bayou,  Tex.,  1922;  Buf- 
falo Bayon,  Tex.,  1924;  harbor  at  Brazos  Santiago,  Tex.,  1930. 

ExAMiXA'noNS.—Mouth  of  Doable  Bayon,  Chambers  Connty,  Tex.,  1933;  Trinity 
River,  Tex.,  from  its  mouth  to  Dallas,  1936;  Colorado  River,  Tex.,  1939;  Aransas 
Bay,  Tex.,  to  remove  Half-Moon  Reef;  and  St.  Charles  Bay,  Tex.,  1942. 

PAET   IV. 
APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPBOVBMKNTS.— Red  River,  La.  and  Ark.,  1946;  Red  River  above  Fulton,  Ark., 
1%1;  Onachita  and  Black  rivers,  Ark.  and  La.,  1964;  Ouachita  River  above  Cam- 
den, Ark.,  1975;  Bayou  D'Arbonne,  La.,  1980:  Bayou  Bartholomew,  La.  and  Ark., 
1982;  Bayou  BcBuf  (BcBuf  River),  La.,  1985;  Tensas  River  and  Bayou  Ma9on,  La., 
1989;  Bayous  Rondeway  and  Vidal,  La.,  1992;  Big  Black  River,  Miss.,  1993;  Yazoo 
River,  Miss.,  1996;  Tchula  Lake,  Miss.,  2001;  Tallahatchee  River,  Miss.,  2003; 
Steele  Bayou  and  Wa«hin|?ton  Bayou,  Miss.,  2005;  Big  Sunflower  River,  Miss., 
2007;  Big  Hatchee  River,  Tenn.^  2010;  Forked  Deer  River,  Tenn.,  2012;  water 

gauges  on  Mississippi  River  and  its  principal  tributaries,  2014;  survey  of  Cypress 
ayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport.  La.,  2(^1. 
Examinations.—- Cane  River,  La.,  2022;  Bayou  Castor,  La.,  202o. 

APPEISTDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter^  and 
Kans.,  2033;  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Kans.,  2037;  Fourche  Le  Fevre 
River,  Ark.,  2044;  Petit  Jean  River,  Ark.,  2046;  White  River,  Ark.,  2048;  Cache 
River,  Ark.,  2051;  Little  Red  River,  Ark.,  2053;  Black  River,  Ark.  and  Mo.,  2055; 
Black  River,  Mo.,  2058;  St.  Francis  River,  Ark.,  2059;  St.  Francis  Rivei-,  Mo., 
2062;  Little  River,  Mo.  and  Ark.,  2064. 

Examinations. — Current  River,  from  Van  Bc^en,  Mo.,  to  it>s  mouth,  2065. 

APPEISTDIX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Examination. — Mississippi  River  from  high- water  mark.  Lake  County,  Tenn.,  to 
high-water  mark,  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  2073. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2079;  Missis- 
Kippi  River,  between  the  Ohio  and  Illinois  rivers,  2087;  hjirbor  at  Saint  l^ouis.  Mo., 
2109;  Gasconade  River,  Mo.,  2112;  Osage  River,  Mo.,  2114;  Kaskaskia  River,  111., 
2118. 

APPENDIX  Z. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

lAn»RO  vement. — Mississippi  River,  between  Des  Moines  Rapids  and  mouth  of  Illijiuis 

River,  2119. 
Examination.— Mississippi  River  at  Warsaw,  HI.,  2134. 
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APPENDIX  A  A. 
REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Imfbo^iements. — Operating  snag  boaU  and  dredge  boats  on  Upper  Mississippi  River, 
2137 ;  Mississippi  River,  between  Minneapolis  and  Des  Moines  Rapids,  2147 ;  Des 
Moines  Rapids,  Mississippi  River,  2172;  operating  and  care  of  Des  Moines  Rapids 
Canal  and  dry  dock,  2174. 

ExAMiKATiONS  AND  SURVEY. — Slough  at  Hamilton,  111.,  2185;  Mississippi  River  at 
and  above  Clinton,  Iowa,  2187. 

APPENDIX  B  B. 
REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

IifPROVKMENTS.— Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2192;  reser- 
voirs at  headwaters  of  Mississippi  River,  2196;  Chippewa  River,  inclnding  Yellow 
Banks,  Wis.,  2201;  St.  Croix  River,  Wis.  and  Minn.,  2203;  Minnesota  River,  Minn., 
2207;  Red  River  of  the  North.  Minn,  and  N.  Dak.,  2210;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers  2214;  gang- 
ing Mississippi  River  at  or  near  St.  Paul^  Minn.,  2214. 

Examinations. — Harbor  at  Hudson,  Wis.,  2218; 'Red  River  of  the  North  at  Goose 
Rapids,  N.  Dak.  and  Minn.,  2220;  Creel  Bay,  Totten  Bay,  and  Minuewanken 
Shoala,  in  Devil  Lake,  N.  Dak.,  2223. 

APPENDIX  C  C. 
REPORT  OP  LIEUT.  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Ex  AMiKATioK. — Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  2229. 

APPEiroiX  B  D. 
REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements. — ^Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  2232;  Yellowstone  River,  Mont,  and  N.  Dak.,  2236. 
ExAMiNATiOK»  ANJ>  SuRVBY. — Tougue  River,  Mont.,  2237;  Yellowstone  River,  Moot., 

2239;  Missouri  River  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  2242. 

APPENDIX  E  E. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IMPROVKMRNTS. — ^Teuiiessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  2252;  Hiawassee  River,  Tenn.,  2259;  French  Broad  River,  Tenn., 
2261:  Clinch  River,  Tenn.,  2264;  Cumberland  River,  Tenn.  and  Kv.,  -2267;  Caney 
Fork  River,  Tenn.,  2284;  South  Fork  of  Cumberland  River,  Ky.,  22«6. 

Examinations  and  Survey. — Little  Pifjeon  River,  Tenn.,  from  mouth  to  Sevier- 
ville,  2287;  harbor  of  Smitldand,  Ky.,  2289;  Obion  River,  Tenn.,  2292. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvicmrnts. — Tennessee  River  between  Chattanoosa,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  2303;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  2322. 

Examination.— Mouth  of  Guntei  Creek  at  Gontersville,  Ala.,  2325. 
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APPENDIX  0  G. 

KKPORT  OF  LIEUT.  COL.  WM.  E.  MERRILL,  CORPS  OF  ENGINEERS. 

lMPKoVKMK!<Ts.— Ohio  River,  2328;  operatinj?  snag  boats  on  Ohio  River,  2349;  oper- 
ating ftii<l  care  of  Davis  Islaud  Dam,  Ohio  Kiver,  2350;  movable  dam  in  Ohio  River 
tiear  jnouth  of  Beaver  River,  Pa.,  2354;  Monongabela  River,  W.  Va.  and  Pn., 
2355;  operatuig  nud  care  of  locks  and  dams  Nos.  8  and  9,  Monongahela  River, 
2357;  purchase  of  Lock  and  Dam  "No,  7,  Monongahela  River,  2359;  pnrchase  of 

.  Lock  and  Dam  No.  6,  Monongahela  River,  2360;  Cheat  River,  W.  Va.,  2361;  Alle- 
Ifheny  River,  Pa.,  2363;  dam  at  Herr  Island,  Allegheny  River,  2366;  ice-harbor  at 
mouth  of  Muskingum  River,  Ohio,  2367:  Muskingum  River,  Ohio,  2369;  operating 
and  care  of  locks  and  dams  on  Muskingum  River.  Ohio,  2369. 

Examinations.— Harbor  of  Owensboro,  Ky.,  on  the  Ohio  River,  2380;  Tionesta  Creek, 
Pa.,  2381;  Ohio  River,  between  mouth  of  Green  River,  Ky.,  and  Evansville,  lud., 
2382. 

APPENDIX  H  11. 

RKPORT  OF  MAJ.  0.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

IMPROVKMKNTS.— Falls  of  tho  Ohlo  River,  at  Louisville,  Ky.,  2387:  Indiana  Chute, 
Falls  of  the  Ohio  River,  2393;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2394;  Wabash  River,  Ind.  and  111.,  2402;  White  River,  lud.,  2409. 

EXAMiNATiox.— Wabash  River,  Ind.,  from  Torre  Haute  to  La  Fayette,  2411. 

APPENDIX  IL 
REPORT  OP  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

InfrovkSMkNts. — Great  Kanawlia  River,  W.  Va.,  2413)  operating  and  i*are  of  locks 
and  dams  on  Great  Kanawha  River^  W.  Va.,  2425;  Elk  River,  W.  Va.,  2427:  Ganley 
River,  W.  Va.,  2428;  New  River,  Va.  and  W.  Va.,  2430. 

Examination.— Elk  Kiver, W.  Va.,  2433. 

APPENDIX  J  J. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Trade  water  River,  Ky.,  2438;  operating  and  keeping  in  repair 
locks  and  dams  on  Green  and  Barron  rivers,  Ky.,  2439;  Rongh  River,  Ky.,  2446; 
Keutaoky  River,  Ky.,  2449;  operating  and  keeping  in  repair  locks  and  dams  on 
Kentucky  River,  Ky.,  2455;  Licking  Kiver,  Ky.,  from  Farmers  to  West  Libertv, 
2462;  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  2463;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,'2466 ;  Tng  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2467 ;  Guyandotte  River, 
W.tVa.,  2469;  Little  Kanawha  River,  W.  Va.,  2471;  Buckhannon  River,  W.  Va., 
2474. 

Examinations. — Big  Barren  River,  Ky.,  above  Bowling  Green,  2474;  Russel  Fork  of 
the  Big  Sandy  River,  Ky.,  2476;  Green  River,  Ky.,  above  rauuth  of  Big  Barren 
Riv«r,  2478. 

APPENDIX  K  K. 

KKI»OKT  OF  CAPT.  W.  L.  PISK,  CORPS  OF  ENG1NI?ERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2484 ;  harbor  at  Agate  Bay,  Minn., 
2486:  harbor  at  Duluth,  Minn.,  2488;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
W^isii  2495;  Minnesota  Point  at  Superior,  Wis.,  2499;  harbor  at  Ashland.  Wis., 
2.500;  hnrbor  at  Ontonagon,  Mich.,  2502;  Eagle  Harbor,  Mich.,  2505;  hnrbor  at 
Marquette,  Micli.,  2505;  Jiarbor  of  refuge  at  Grand  Marais,  Mich.,  2509. 

Examination.— AUouoz  Bay  and  Nemadji  River,  Wis.,  2512. 

HarIior  Links. — Establishment  of  harbor  lines  at  Dulnth,  Minn.,  bay  of  St.  Louis, 
Superior  Buy,  and  tlie  adjacent  waters,  Minn,  and  Wis.,  2515;  establlshmont  of 
harbor  lines  in  Portjice  Lake,  Mich.,  2519;  rcsurvey  and  relocation  of  harbor  litie 
in  Portage  Lake,  Mien.,  2522. 


Digitized  by  VjOOQ IC 


CONTEND.  XtX 

APPENDIX  L  L.  • 

REPOHT  OF  MAJ.  CHAS.  E.  L.  B.  DAVZS,  COKPS  OF  KNGINKERS. 

Improveme^'TS. — Manistiqne  Harbor,  Mich.,  2523;  Cedar  River  Harbor,  Micli.,  2525; 
Menomouee  Harbor,  Mich,  and  Wis.,  2527;  Mci^nomonee  River,  Mich,  and  Wis., 
2528:  Oconto  Harbor,  Wis.,  2531 ;  Pensankoo  Harbor,  Wis.,  2533 :  Green  Bay  Har- 
Iwr,  wis.,  2533;  harbor  of  refu|je  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2536; 
AUuapee  Harbor,  Wis.,  2538;  Kewaunee  Harbor,  Wis.,  2540;  Two  Rivers  Harbor, 
Wis.,  2543;  Manitowoc  Harbor,  Wis.,  2545:  Sheboygan  Harbor,  Wis.,  2549;  Port 
W^ashington  Harbor,  Wis..  2551;  harbor  of  refuge  at  Milwaukee  Bay^  Wis.,  2553; 
Milwaukee  Harbor,  Wis.,  2560;  Racine  Harbor,  Wis.,  2562;  Kenosha  Harbor,  Wis., 
2565;  Waukegan  Harbor,  HI.,  2568;  Fox  and  Wisconsin  rivers,  Wis.,  2572;  oper- 
ating and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2580. 

^     APPENDIX  M  M. 
REPORT  OP  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  II!.,  2596;  Calumet  Harbor,  HI.,  2602:  Calumet 
River,  111.  and  Ind.,  2606 ;  Illinois  River,  111.,  2611 ;  operating  and  care  of  La  Grange 
Lock  on  Hliuois  River,  111.,  2630;  Illinois  and  Mississippi  Canal,  2633. 

Examination  and  Survey.— Illinois  River,  HI.,  from  La  Salle  to  the  Mississippi 
River,  2858. 

Harbor  Links.— Establishment  of  harbor  lines  in  .Chicago  Harbor,  HI.,  2661. 

PAET  V. 
APPENDIX  KN. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 
J31PROVEMENT8. — General  renuurks,  2667;  Petoskey  Harbor,  Mich.,  2670;  Charlevoix 
Harbor  and  entrance  to  Pino  Lake,  Mich.,  2672;  Frankfort  Harbor,  Mich.,  2674; 
harbor  of  refnge  at  Portage  Lake,  Mich.,  2676;  Manistee  Harbor,  Mich.,  2678; 
Lndington  Haj%or,  Mich.,  2682;  Pentwat«r  Harbor,  Mich.,  2684;  White  River 
Harbor,  Mich.,  2687;  Mnskegon  Harbor,  Mich.,  2689;  Grand  Haven  Harbor,  Mich., 
2602;  Holland  [Black  Lake]  Harbor,  Mich..  2696;  Saugatuck  Harbor^  Mich.,  2699; 
8oath  Haven  Harbor,  Mich.,  2700 ;  St.  Joseph  Harbor,  Mich .,  2702 ;  St.  Joseph  River, 
Mich.,i705;  Michigan  City  Harbor,  Ind.,  2706. 

APPEliTDIX  O  O. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

IwPROVEMENTS.— St.  Marys  River,  Mich.,  2712:  operating  and  care  of  St.  Marys  Falls 
Canftl,  Mieh.,  2724;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2758 ;  Hay  Lak«  Chan- 
nel, St.  Marys  River,  Mich.,  2758;  harbor  at  Cheboygan,  Mich.,  2764;  harbor  at 
Tliunder  Bay  Mich.,  2765;  Thunder  Bay  River,  Mich.,  2768;  harbor  at  Au  Sable, 
Hich.^2771;  Sagmaw  River, jMich.,  2772;  harbor  of  refuse  at  Sand  Beacji^  Lake 
Huron,  Mich.,  2776;  Black  River  at  Port  Huron,  Mich.,  2780;  niouth  of  Black 
£iv«r,Mich.^  2782;  St.  Clair  Flats  Canal,  Mich.,  2784;  operating  and  care  df  St. 
Clair  Flafca  Canal,  Mich.,  2787;  Clinton  River,  Mich., 2788 ;  Grosse  Pointe Channel, 
mob.,  2790;  Rouge  River,  Mich.,  2791;  Detroit  River,  Mich.,  2793;  removing 
sunken  vessels  or  craft  obstructing  or  eudangeriug  navigation,  2801. 

Examinations. — Sebewaing  River,  Mich.,  2804 ;  the  American  channel  of  the  Detroit 
River,  Mich.,  2808;  ship  channel  20  feet  in  depth  in  the  shallop's  of  the  connecting 
waters  of  the  lakes  between  Chicago,  Dulutli,  and  Buffalo,  2810;  Corsica  Shoal, 
Mich.,  at  lower  end  of  Lake  Huron,  2^0;  Rouge  River,  Mich.,  2822. 

APPENDIX  P  P. 

BEPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 
XxPBOViaiXKTS.— Monroe HarlKM:,Mioh.,  2825;  Toledo  Harbor,  Ohio,  2828 ;  Port  Clin- 


ton Harbor,  Ohio,  2835;  Sandusky  City  Harbor,  Ohio,  2837:  Sandusky  River,  Ohio, 
2840;  Huron  Harbor,_Ohio,  2843^  Vermillion  Harbor,  Ohio,  2847;  Black  RiVer 

* -port  Harbor,  Ohio,  28r 
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HarbAT,  Ohio;  2849;  Cleveland  Harbor,  Ohio.  2853;  Fairport  Harbor,  Ohio,  2859; 
Ashtabiaa  Harbor,  Ohio^  2863. 


XX  CONTENTS. 

APPEIJDIX  Q  Q. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvemknts. — Erie  Harbor,  Pa.,  2869;  preservation  and  protection  of  Presqae 
Iflle  Peninsula,  Erie  Harbor,  Pa.,  2877;  Dunkirk  Harbor,  N.  Y.,  2878;  Buffalo  Har- 
bor, N.  Y.,  2882;  Tonawanda  Harbor  and  Niagara  River,  N.Y.,  2888;  Wilson  Har- 
bor, N.  Y.,  2891 ;  Olcott  Harbor,  N.  Y.,  2893;  Oak  Orchard  Harbor,  N.  Y.,  2896. 

APPEI^DIX  E  R. 

REPORT  OP  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  2899;  harbor  at  PultneyviUe,  N.  Y., 
2903;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2906;  harbor  at  Little  Sodus  Bay.  N.  Y., 
2909;  harbor  at  Oswego,  N.  Y.,  2912;  harbor  at  Sacketts  Harbor,  N.  Y.,  2918. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS.  . 

Improvements. — Shoal  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2922 ;  Ogdensburg  Harbor,  N.  Y.,  2923 ;  Grass  River,  N.  Y.,  2926 ;  break- 
water at  Rouse  Point,  Lake  Champlain,  N.  Y.,  2927;  Great  Chazy  River,  N.  Y., 
2929;  breakwater  at  Gordon- Landing,  Lake  Champlain,  Vt.,  2930;  Plattsburg 
Harbor,  N.  Y.,  2931;  Burlington  Harbor,  Vt.,  2932;  Otter  Creek,  Vt.,  2936;  Ticon- 
deroga  River,  N.  Y.,  2936:  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2937. 

Examinations. — dinner  Bay,  near  mouth  of  Saranac  River,  at  Plattsburg,  N.  Y., 
2938;  Boquet  River,  N.  Y.,  from  mouth  on  Lake  Champlain  to  Willsboro,  2940. 

APPENDIX  T  T. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvements. — Oakland  Harbor,  Cal.,  2943;  survey  of  San  Francisco  Harbor,  San 
Pablo  and  Suisnn  bays,  strait  of  Karquines,  and  mouths  of  San  Joaquin  and  Sac- 
ramento rivers,  Cal..  2947. 

Harbor  Lines.— Modification  of  harbor  lines  on  Port  Costa  front,  south  shore  of 
Karquiues  Strait,  San  l^ancisco  Harbor,  Cal.,  2948. 

APPENDIX  U  U. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  2952;  Redwood  Harbor,  CaL,  2953 5  Redwood 
Creek,  Cal.,  2953:  San  Luis  Obispo  Harbor,  Cal.,  2955;  Wilmington  Harbor,  Cal., 
2956;  San  Diego  Harbor,  Cal.,  2960. 

Examinations.— San  Rafael  River,  Cal.,  2963;  Alviso  Harbor  and  Alviso  Creek,  Cal., 
2964;  Redwood  Creek,  Cal.,  2966;  harbor  of  refuge  at  Santa  Cruz,  Cal.,  2968;  San 
Simeon  Bay,  Cal..  2971;  Redondo  Beach  Harbor,  Cal.,  2972;  Colorado  River,  Ariz., 
above  Yuma,  to  Eldorado  Canyon,  2974. 

Harbor  Lines. — Establishment  of  harbor  lines  at  San  Pedro,  Wilmington  Harbor, 
Cal.,  2976. 

APPENDIX  V  V. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

lMPRO\T?^rENT8. — Sau  Joaquin  Rivcr,  Cal,,  2981;  Mokelumne  River,  Cal.,  2966;  Sac- 
ramento and  Feather  rivers,  Cal.,  2987;  investigation  of  mininK-d6bris  question  in 
State  of  California,  2996;  Petaluma  Creek,  Cal.,  3119;  Humboldt  Harbor  and  Bay, 
Cal.,  3120. 

Examination  and  Survey.— Mokelumne  River,  Cal.,  31.S3. 

Harbob  lines.— Establishment  of  harbor  lines  in  Humboldt  Bay,  Cal.,  3138. 
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APPENDIX  W  W. 
REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Coqnille  River,  Oregon,  3146:  entrance  to  Coos  Bay,  Oregon,  3154; 
XJmpqaa  River,  Oregon,  3169 ;  montn  of  Siuslaw  mver,  Oregon,  3173 ;  entrance  to 
Yaqnina  Bay,  Oregon,  3182;  Tillamook  Bay  and  Bar^  Oregon,  3200;  entrance  to 
liarbor  at  Nohalem  Bay,  Oregon,  3205 ;  Upper  Colambia  and  Snake  rivers,  Oregon 
luid  Wash.,  3210;  Columbia  Kiver  between  head  of  Rock  Island  Rapids  and  loot 
of  Priest  Rapids,  Wash.,  3223 ;  Chehalis  River,  Wash.,  3236 ;  Skagit,  Steilaquamish, 
Kootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  3238. 

Examinations  and  Surveys. — ^Alsea  Bay  and  River,  Oregon^  3246:  Clark  Fork  of 
Culombia  River  from  international  bonndary  line  to  mouth  of  Big  Blackfoot  River, 
Mont.,  3250;  Puyallup  River,  Wash.,  3256;  IFWamish  and  Black  Rivers,  Wash., 
3257;  ship  channel  between  Port  Townsend  Bay,  Puget  Sound,  and  Oak  Bay, 
Wash.,  3260;  North  River,  Wash.,  3263;  Shoalwater  Bay  and  Willapah  River, 
Wash.,  3266;  Nooksack,  Skagit,  and  Snohomish  rivers,  Wash.,  3271;  Coqnille 
River,  Oregon,  from  Coqnille  City  to  Myrtle  Point,  3275;  Coos  Bay.  Oregon,  3283; 
Upper  Snake  River,  Idaho,  3285;  Nasel  River,  Wash.,  3294;  Grays  Harbor  and  Bar 
ana  Chehalis  River  up  to  Montesano,  Wash.,  3297 ;  Port  Orford  Harbor,  Oregon, 
3305. 

APPEiTDIX  X  X. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— Mouth  of  Columbia  River,  Oregon  and  Wash.,  3314;  canal  at  the  Cas- 
cades, Columbia  River,  Oregon,  3328;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  3362;  Willamette  River  above  Portland,  Oregon,  3368;  Cowlitz 
River,  Wash.,  3370;  Youngs  and  Klaskuine  rivers,  Oregon,  3371;  gauging  waters 
of  Columbia  River,  Oregon  and  Wash.,  3372;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  3373. 

Examinations  and  Surveys.— Willamette  River,  channel  on  west  side  of  Swan 
Island,  Oregon,  3373;  Youngs  Bay  Channel..  Oregon,  3376;  Deep,  Skamokawa,  anO 
Crooked  rivers.  Wash.,  337q;  Lower  Columbia  River,  between  Astoria  and  Woods 
Landing,  Oregon,  3380:  Yamhill  River,  Oregon,  3381;  Lewis  and  Clarke  River, 
Oregon,  3383;  Grays  River,  Wash..  3385. 

Hakbob  Lines.— Establishment  of  narbor  lines  in  Astoria  Harbor,  Oregon,  3387. 


APPENDED  Y  T. 

i 
I  REPORT  OP  CAPT.  W.  A.  KIRKLAND,  ITNITED  STATES  NAVY. 

Supervision  of  the  harbor  of  New  York,  33d3. 


PAET  YI. 
APPEI^DIX  Z  Z. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  CoMSTOCK,  Colonel,  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A^  President; 
Chaklks  R.  Suter,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A. ;  O.  H.  Ernst, 
Msgor,  C«»rps  of  Engineers,  Colonel,  U.  S.  A. ;  Henry  L,  Whitinq,  Assistant  U. 
S.  Cosist  and  Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Hknry 
ViJiiy,  Commissioner $, 

Annual  Report  for  Fiscal  Year  ending  June  30,  1891,  3397. 

Appendix  A.—Report  of  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  upon  in- 
vestigation of  (bscharge  measurements,  Mississippi  River,  3417. 

Appendix  B. — Paper  by  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  on  effects 
of  crevasses  upon  gauge  readings  below  Red  River  during  high  water  of  1890,  ^444. 
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ArPExnix  C — Report  of  the  spi:retary  of  the  Commission,  JV146;  (1)  paper  by  Capt, 
•Charles  F.  Powell,  Corps  of  Kngiiieers,  oxi  depresBJou  of  the  flood  line,  1890,  below 
Red  River,  from  crevasses,  3463;  (2)  paper  by  Capt.  Charles  F.  Powell,  Corps  of 
£n^iDeer8,  ou  effects  of  outlets  on  the  bod  of  the  river  below  them,  3465;  (3)  in- 
structions for  secondary  triangulation^  precise  level,  and  topographical  andhydro- 
grapliical  field  work,  3474;  (4)  report  of  Mr.  J.  A.  Ockerson,  assistant  efngineer,  on 
profile  of  Mississippi  River,  Q^iro  to  Donaldson ville,  3486;  (5)  tabulated  results  of 
discharge  measurements  qn  Mississippi,  Old,  and  Atchafalaya  rivers,  1^7-1889, 
3487;  (b)  tabulated  results  of  discharge  measurements  on  Mississippi  and  Atcha- 
falaya rivers  and  Bayou  La  Fourche,  1890,  3526 ;  (7)  high- water  marks  of  1890, 
Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3547;  (8)  high-water  marks  of 
1891,  Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3551;  (9^  high  and  low 
waters,  referred  to  present  or  most  recent  gauges,  of  Mississippi  River  and  prin- 
cipal tributaries  except  the  Missouri,  3555;  (10)  report  of  Mr.  J.  A.  Ockerson, 
assistant  engineer,  on  changes  in  the  bed  of  Mississippi  River  near  the  head  of  the 
Passes,  ^5;  commercial  statistics,  3576. 

Appendix  1). — Report  of  Ca{)t.  S.  W.  Roessler,  Corps  of  Engineers,  on  operations  in 
the  first  and  second  districts,  3580;  (1)  report  of  Mr.  Aug.  J.  Nolty,  assistant 
engineer,  on  work  at  Plum  Point  Reach^  3595;  (2)  paper  by  Mr,  Aug.  J.  Nolty, 
assistant  engineer,  on  details  of  construction  of  bank  protection  at  Plum  Point 
Reach,  1890,  3601;  (3)  paper  by  Mr.  Aug.  J.  Nolty,  assistant  engineer,  on  de- 
tails o]f  construction  of  pile  dikes  at  Plum  Point  Reach,  1890,  3606;  (4)  report  of 
Mr.  W.  M.  ReeS;  assistant  engineer,  on  proposed  system  of  levees  along  St.  Francis 
Front,  3610 ;  (5)  report  of  Mr.  W.  M.  Rees,  assistant  engineer,  on  levee  survey.  White 
River  Front,  3612;  financial  statements,  commercial  stati8tics,-etc,  3619. 

Appkxdix  E. — Report  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  on  opera- 
tions iu  the  third  dJLstrict,  3627;  (1)  report  of  Mr.  Wm.  P.  Richards,  surveyor, 
on  surveys  and  observations,  third  district,  3658 ;  (2)  report  of  Mr.  John  J.  Hoopes, 
assistant  engineer,  on  discharge  observationB  at  Arkansas  City,  3660;  (3^  estimate 
of  Mr.  Henry  B.  Richardson,  chief  engineer,  State  of  Louisiana,  for  levee  con- 
stmction  in  Louisiana  from  State  line  to  Warrenton^  ^662;  (4)  report  of  Capt.Wm. 
T.  Rossell,  Corps  of  Engineers,  on  connection  between  Arkansas  River  levees  and 
Mississippi  River  levees^  3663. 

Appendix  F. — Report  of  Lieut.  John  MilliS;  Corps  of  Engineers,  on  operations  in  the 
fourth  district,  3665;  (1)  report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  sur- 
vey of  Mississippi  River,  near  Natchez,  Miss.,  and  Yidalia,  La.,  3716. 

APPENDIX  AAA. 
RKPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Chas.  R.  Su'iT.R,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A.,  President;  A. 
Mackenzie,  Major,  Corps  of  Engineers,  U.  S.  A.;  O.  H.  Ernst,  M^jor,  Corps  of 
Engineers,  Colonel,  U.  S.  A. ;  GARLAin)  C.  Broadhead  and  Richard  S.  Berlin, 
Commisff  loners. 

Annual  Report  for  Fiscal  Year  kndino  June  30,  1891,  3723. 

Appendix  A. — Annual  report  of  Secretary,  Missouri  River  Commission,  1891,  3733 : 
(1)  report  on  the  commerce  on  Missouri  River  during  year  1891,  3737 ;  (2)  annual 
report  of  Mr.  Q.  A.  Marr,  assistant  engineer,  1891,  3745;  (3)  annual  report  of  Mr. 
O.  B.  Wheeler,  assistant  engineer,  1891,  3756;  (4)  tables  of  results  of  secondary 
triangulation  of  Missouri  River,  3760;  (5)  report  of  Mr.  Chas.  F.  Potter,  division 
engineer,  on  shore-line  surveys,  3802 ;  (6)  report  of  Mr.  S.  Waters  Fox,  division 
engineer^  on  shore-line  surveys,  3804 ;  (7)  report  of  Mr.  Samuel  H.  Yonge,  divi- 
sion engineer,  on  shore-line  surveys,  3806;  (8)  annual  report  of  Mr.  D.  W.  Well- 
man,  assistant  engineer,  1891,  3807;  (9)  annual  report  of  Mr.  A.  H.  Blaisdell,  as- 
sistant engineer,  1891,  3819;  (10)  annual  report  of  Mr.  James  A.  Seddon,  assist- 
ant engineer,  1891,  3827. 

Appendix  B. — Annual  report  of  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers, 
1891,  3831. 

Appendix  C  and  C  1. — Annual  reports  of  Mr.  ChaB.  F.  Potter,  division  engineer, 
1801,  3832. 

Appendix  D. — ^Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  1891,  3835. 

Appendix  £.--Annual  report  of  Mr.  Samuel  H.  Yonge,  division  engineer,  1891, 
3848. 

APPEm)IX  B  B  B. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 
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APPENDIX  F. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 


REPORT  OF  CAPTAIN  THOS.  L,  CA8ET,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CffAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH 
OTJOER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS, 


L  Smnpawanns  Inlet,  New  York. 

2.  Cananie  Bay,  New  York. 

3.  Sbeepshea<l  Bay,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 

5.  Channel   belrween  Staten  Island  and 

New  Jersey. 

6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 

9.  Raritan  River,  New  Jersey. 


10.  South  River,  New  Jersey. 

11.  Keyport  Harbor,  New  Jersey. 
12.'Mattawan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Manasquan  (Sqnan)  River,  New  Jer- 

sey. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


17.  Princess    Bay,  Staten   Island,   New 
York,  for  breakwater. 


18.  Hackensack  River,  New  Jersey,  from 
below  the  Newark  and  New  York 
Railroad  Bridge,  on  Newark  Bay, 
to  the  town  of  Hackensack. 


United  States  Enoineer  Ofpiob, 

Kew  Yorkj  July  9, 1891. 
Oenebal:  I  have  the  honor  to  transmit  herewith  my  annnal  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  XT.  8.  A. 
KNG  91 62  977 
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F  I. 

IMPROVEMENT  OF  SUMPAWANUS  INLET,  NEW  YORK. 

Suinpawanus  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Survey  charts  as  Sumpawams  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  16  miles  east  of  the  western  end  of  the 
Great  South  Bay,  and  nearly  twice  as  far  fipom  its  eastern  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpawams 
Creek,  distance  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. The  inlet  is  a  tidal  stream  from  ^00  to  200  feet  wide,  running  up 
to  the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
the  mouth.  It  is  crossed  here  by  a  dam,  which  forms  a  reservoir  for 
the  fresh  water  of  a  small  creek  which  supplies  the  town  with  water. 
The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  inlet  is  only 
1.3  feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sumpawams  Creek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 1880,  and  was  made 
during  the  fall  of  1881,  under  the  direction  of  Gen.  (then  colonel)  Jolm 
Newton,  Corps  of  Engineers.  His  report  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  653. 

The  project  of  improvement,  based  upon  this  survey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steamboat  dock  at  the  mouth  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and  100 
feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  dista^nce  of  about  3,500 
feet  farther.  Th.e  estimated  cost  of  making  this  improvement  was 
$23,115. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no  current  swift  enough  to  produce  scour.  The 
depth  of  water  in  the  proposed  channel,  at  the  time  of  the  survey,  was 
from  1  to  3  feet  in  the  creek  and  from  3  to  5  feet  outside.  It  was  not 
believed  that  diking  woilld  assist  in  improving  this  entrance,  and  in- 
quiry showed  that  the  depth  of  water  both  outside  and  inside  the  inlet 
had  materially  diminivshed  in  late  years. 

The  amount  expended  under  the  project  to  June  30, 1890,  was  $7,000, 
giving  a  channel  75  feet  wide  and  5  feet  deep  from  the  steamboat  wharf 
to  a  point  750  feet  below  it,  besides  two  cuts,  each  25  feet  wide,  along- 
side the  wharf.  Outside  of  the  cut  so  made  and  extending  to  the  5-foot 
curve  in  the  bay  a  shoal  was  left  on  which  the  depth  was  only  about  4| 
feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from 
6  inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4J  feet.  This  was  to  have  been  anticipated,  as  ap- 
pears by  the  preliminary  report  made  by  General  If  ewton.  The  5-foot 
curve  in  the  bay  was  1,500  feet  from  the  steamboat  wharf,  but  inside 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  summer  trade  of  the  hotels 
and  the  cottages  along  the  north  shore  of  Great  South  Bay  and  on  Fire 
Island  Beach. 
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The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Eailroad  has  taken  away  the  seagoing  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable  sum- 
mer resort.  At  present  its  commerce  by  sea  is  carried  on  by  three 
passenger  steamboats,  drawing  from  4  to  6  feet,  running  in  summer  to 
Fire  Island  Beach;  three  schooners,  drawing  from  5  to  5|  feet,  carrying 
brick,  lime,  hmiber,  and  other  heavy  freight  to  Babylon  the  year  round; 
one  hundred  sloops  and  pleasure  boats,  drawing  from  1  to  2  feet  of 
water,  taking  out  sailing  and  fishing  parties  in  summer,  of  w^ch  seven 
or  eight  remain  in  use  during  the  winter,  fishing  and  taking  oysters  and 
clams  to  Patchogue,  Sayville,  and  New  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  than  5  feet  deep  from  the  5-foot  cui-ve  in 
fche  bay  to  the  steamboat  wharf,  for  the  convenience  of  the  few  steam- 
ers and  schooners  which  make  use  of  the  creek. 

It  is  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  ^hat 
pleasure  boats  can  now  lie  in  the  mouth  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  from  the  steamboat  dock 
up  to  the  inlet  is  concerned  there  appears  to  be  no  reason  why  the  Gov- 
ernment of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  tlunk  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

Thifl  work  Ib  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  Ught-house,  Fire  Island  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30, 1891,  was  $147,538,ai5.69. 

Original  estimate $23,115 

Amount  appropriated 7, 000 

Amount  expended 7,000 

Money  statement 

{Amomit  (estimated)  required  for  completion  of  existing  project $16, 115. 00 
Amount  tnat  can  be  prontably  expended  in  fiscal  year  enmng  June  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  foUowing  statistics  relative  to  commerce  of  Sumpawanus  Inlet,  New  York, 
during  the  past  year,  were  kindly  furnished  by  the  Hon.  Jas.  B.  Cooper,  justice  of  the 
peace,  Babylon,  Long  Island : 


Article*. 

Axnoimt. 

Value. 

Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

OvntflTK  tjufi  dfunff  .,.,,.-^T.r -,---, 

Ton$. 

eo 

200 

1,000 

18 

$24,000 

24,000 
8,600 
1,800 

Steam  . . 

Sail 

Ffft. 
10              4^ 
380               3 

90 

p?3i.Tt.:"".. :.!.::!.:::.: 

10 

Buildinir  material 

MiwCf  llftTMMlTMl               •      .... ,    .  , ,    .    t.T 

Total 

1,278 

58,300 

390 

The  steamboats  running  to  and  from  Fire  Island  Beach  carried  10,000  passengers 
during  the  pa^t  year, 
there  has  been  no  change  in  commerce  during  the  past  year. 
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F  2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  0  feet  deep  at 
mean  low  water  and  100  to  150  .feet  wide,  extending  from  the  shore  at 
Ganarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  about  3,500  feet.  It  was  thought  that  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
The  estimated  cost  under  this  project  was  $88,000. 

A  detailed  history  of  the  work  will  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  Part  I,  page  637. 

In  regard  to  the  portion  of  the  contemplated  improvement  already 
completed,  it  should  be  stated  that  the  main  channel  has  been 
dredged  to  a  width  of  from  100  to  125  feet  and  a  depth  of  6  feet  at  mean 
low  water  from  Ganarsie  Landing  to  the  deep  water  of  Jamaica  Bay, 
except  for  a  short  distance,  where  the  width  obtained  was  only  50  feet. 
In  addition,  two  dikes,  respectively  1,058  and  820  feet  in  length,  have 
been  built  on  the  north  and  south  sides  of  the  present  channel,  at  its 
entrance  to  the  deep  water  of  Jamaica  Bay.  The  value  of  these  dikes 
in  maintaining  the  channel  has  not  been  thoroughly  demonstrated,  and 
no  extension  of  them  is  therefore  contemplated  at  present;  they  will, 
however,  be  kept  in  repair  as  far  as  possible. 

There  have  ^so  been  several  minor  improvements  not  contemplated 
in  the  original  project  for  the  prosecution  of  which  permission  was  in 
each  caseobtained  from  the  Department.  (See  Report  for  1889.)  Among 
these  should  be  mentioned  a  cut  about  100  feet  in  length,  50  feet  wide, 
and  6  feet  deep  on  the  east  side  of  the  steamboat  lauding  at  Ganarsie 
for  use  as  a  turning  basin;  also  a  cut  at  the  end  of  the  wharf  at  Ganar- 
sie Landing,  and  its  subsequent  extension  through  to  the  southwest,  to 
connect  with  the  Southwest  Ghannel.  This  latter  cut  has  been  quite 
successful  in  giving  a  better  circulation  of  the  tide  through  the  main 
channel,  although  it  has  shoaled  considerably. 

An  examination  made  during  the  latter  i)art  of  May  shows  that  the 
main  channel  has  not  deteriorated  materially  during  the  past  \^inter. 

A  project  for  the  expenditure  of  the  $5,000  appropriated  by  the  act 
of  September  19, 1890,  in  continuing  the  improvement  by  dredging  the 
main  channel  to  a  depth  of  6  feet  at  mean  low  water,  with  a  width  of 
125  feet  throughout  its  length,  was  approved  October  20,  1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement under  date  of  February  3,  1891,  for  widening  and  deepening 
the  channel  by  dredging  to  a  depth  of  6  feet  at  mciin  low  water  and 
width  of  125  feet  where  the  depth  is  now  from  3  to  6  feet.  Bids  were 
opened  March  10, 1891,  the  lowest  bidder  being  Elijah  Brainard,  at  24J 
cents  per  cubic  yard,  scow  measurement.  [Abstract  herewith.]  The 
bid  was  approved,  and  a  contiact  entered  into  March  20, 1891,  for  the 
removal  of  13,000  cubic  yards,  more  or  less,  of  material.  Work  will  be 
begun  upon  the  completion  of  dredging  at  Shoal  Harbor  and  Compton 
Greek,  New  Jersey,  which  was  also  awarded  the  same  bidder  and  em- 
bracea  in  the  same  contract. 

The  mean  tidal  range  is  about  4.7  feet. 

The  conmierce  of  the  bay  was  reported  in  1889  to  be  about  26,262 
tons,  valued  at  §449,250;  this  has  increased  to  50,898  tons,  valued  at 
§612,000,  duiing  1890. 


Digitized  by  VjOOQ IC 


APPENDIX  P — ^REPORT  OP  CAPTAIN  CASEY.  981 

The  expenditures  dnrmg  the  past  fiscal  year  amount  to  $202.37,  as 
follows: 

A-dTertising $6.00 

Surveying 86.34 

AdminiBtration 110.03 

Total 202.37 

Canarsie  Landing,  besides  being  the  terminus  of  the  Brooklyn,  Eocka- 
way  Beach  and  Jamaica  Bay  Railroad,  from  which  passengers  are 
transhipped  by  steamer  to  Rockaway  Beach,  has  a  large  fishing  indus- 
try. 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  channel 
and  repair  the  dikes,  and  an  appropriation  of  this  amount  is  therefore 
recommended. 

This  work  is  in  the  ooUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light.    Nearest  fort,  Fort  Hamilton. 

The  amoont  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1891,  is  $147,538,045.69. 

Original  estimate $88,000.00 

Amount  appropriated 48,000.00 

Amount  expended 42,688.36 

Money  statemetit 

July  1, 1890,  balance  unexpended $514. 01 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5,514.01 
June  30, 1891,  amount  expended  during  fiscal  year 202.37 

Junel,  1891,  balance  unexpended 5,311.64 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3, 185. 00 

July  1, 1891,  balance  available 2,126.64 

f  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

J  Amount  tiiat  can  be  profitably  expended  in  fiscal  year  end  ing  J  uiie  30, 1893  10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 


Abitract  of  Jndsfar  improving  Canarsie  Bay,  Keto  Torkj  hy  dredging,  received  and  opened 
March  20, 1891,  under  adverlutement  dated  February  3, 1891. 


Kame  and  Address  of  bidder. 


Price  bid 

per  cubic 

yard,  moas- 

ui-ed  in 

scows. 


Amonnt 
available 
for  dredg- 
ing. 


Amount  of 
material  that 
can  be  re< 
moved  for 
price  bid. 


Richard  Parrott,  Newbnrg,  If .  Y 

Xlfjah  Brainard,  New  York.  N.  Y* 

Koirria  and  Cmnings  Dredging  Company,  Kew  York.  Y.  Y. 


10.60 
.244 
.27 


$3,600 
3,600 
3,600 


Cubic  yd9. 
6,000 
14, 700 
13,333 


*  Contnot  entered  into  March  2^  1891,  for  the  removal  of  13,000  cubio  yaida,  more  or  leas,  of  materiaL 
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COMMERCIAL  STATISTICS. 


The  foUowhig  statistics  relative  to  the  commerce  of  Camirsio  Bay,  New  York, 
duriag  the  year  ending  December  31,  1890,  were  kindly  furnished  by  Mr.  WiUiaza 
Warner,  superintendent  of  the  Brooklyn,  Rockaway  Beach  and  Jamaica  Bay  Railroad : 


Articles. 

Amonnt. 

Value. 

Veasela. 

Number. 

Ajeijge 
draft. 

Averago 
toxmage. 

Flub  

Torn, 
2,148 
8,000 
30,000 
16,750 

$160,000 

12,000 

160,000 

800,000 

Steam.. 

SaU 

Yachts  . 

4 
00 
75 

Feet. 

i 

200 

C(»al 

10 

Fertilizers      

3 

OvstevH  smA  clsiniH                                «    • 

Total                                .          * . . 

50,808 

612,000 

139 

The  above  table  shows  an  increase  of  24,6 
ending  December  31,  1889. 


tons  over  that  reported  for  the  year 


F3. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  from  the  vil- 
lage of  Gravesend  to  Rockaway  Inlet,  into  which  it  empties.  Its  width 
'  varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at  mean 
low  water.  The  natural  entrance  is  subject  to  progressive  changes  of 
position,  due  to  the  aetion  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  have 
any  record,  was  made  in  1879  by  General  If ewton,  whose  report  dated 
February  7, 1879,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  400.  The  plan  of  improvement  proposed, 
which  was  based  upon  this  survey,  provided  for  diking  the  channel  and 
connecting  it  with  Rockaway  Inlet,  the  estimated  cost  being  $100,000. 

A  survey  made  in  1882  furnished  data  for  two  revised  estimat.es  of 
the  cost,  providing  for  an  outlet  from  Sheepshead  Bay  into  Dead  Hortw^, 
Inlet,  instead  of  directly  into  Rockaway  Inlet,  as  at  first  proposed. 
The  first  of  these  estimates,  which  included  a  system  of  dikes  in  addi- 
tion to  dredging,  was  given  as  $62,900;  the  second,  omitting  the  dikes, 
as  $34,200.  Detailed  statements  of  these  estimates  were  given  in  my 
report  for  1890,  page  838.  The  second  of  these  plans  is  the  one  that 
wa«  adopted  for  the  work. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5J  feet  deep  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  siinilar  width  and  depth  already  existing  at  that 
point. 

Under  this  project  27,025  cubic  yards  were  dredged  by  Mr.  M.  H. 
Flannery,  by  private  agreement,  at  25  cents  per  cubic  yard,  measured 
in  scows,  giving  a  channel  of  the  required  width  and  depth  3,400  feet 
in  length,  extending  from  the  town  of  Sheepshead  toward  the  cut  at 
Dead  Horse  Inlet.  This  channel,  which  was  completed  December  6, 
1889,  seems  to  have  maintained  itself  in  a  very  satisfactory  manner. 

Sheepshead  Bay  is  a  harbor  of  minor  imi)ortance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
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At  present  it  is  for  tbe  most  part  used  as  a  haven  for  small 
oyster  and  clam  boats,  and  for  a  large  fleet  of  pleasure  boats  in  the 
summer  season.  The  utility  of  future  appropriations  must  be  judged 
of,  therefore,  by  these  facts. 

The  commerce  of  the  bay  was  rei)orted  for  the  year  1889,  to  be  35,000 
tons,  valued  at  $1,828,800. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1891,  amount  to 
$497.74,  as  follows: 

Cost  of  drafting $150.00 

Cost  of  administratioii 347.74 

Total 497.74 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1891,  is  $147,538,045.69. 

Original  estimate  (1879) $100,000.00 

Revised  estimate  (1882) 34,200.00 

Amount  appropriated 26,000.00 

Amount  expen  ded 25, 784. 26 

Mmiey  statement 

July  1, 1890,  balance  unexpended $713.48 

June  30,  1891,  amount  expended  during  fiscal  year 497.74 

July  1, 1891,  balance  unex}>ended 215.74 

r  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAI^  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Sheopshead  Bay,  N.  Y., 
during  the  year  ending  December  31^  1890,  were  kindly  furnished  by  Hon.  John  Y. 
McKane,  of  Sheepsheaa  Bay,  N.  Y. : 


ArticlfiB. 

Amoimt. 

Value. 

Yessela. 

So. 

Average 
draft. 

Average 
tonnage. 

Buildiiig  material,  pipe,  blueatone, 
and  flagging. 

Plahf  daxna,  ©to 

Tom. 
I    76,600 
30,000 

$1,780,000 
son  OAn 

(Steam.... 
<SaU 

te:::: 

400 
600 
100 
76 

Ftti. 
5 
3 

100 
35 
250 

Total 

106,600  1    2.3ftO.(NM) 

1,175 

The  above  table  shows  an  increase  in  the  commerce  of  71,600  tons  over  that  re- 
ported for  the  year  ending  December  31,  1889. 


F4. 

IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 

A  history  of  this  improvement,  which  originated  by  special  resolution 
of  the  Committee  of  Commerce  in  the  Senate,  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819,  and  a 
fiirther  statement  of  the  condemnation  proceedings  necessary  for  the 
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acqoiremeiit  of  the  land  forming  Steep  Point,  is  giren  in  my  Annnal 
Eeport  for  1890,  page  843. 

The  total  amonnt  expended  upon  this  improvement  to  June  30, 1890, 
was  $3,135.50.  This  expenditure  includes  the  part  purchase  of  a  tug- 
boat and  the  expenses  incurred  in  the  condemnation  proceedings  above 
alluded  to,  as  well  as  certain  administrative  expenses  of  the  office. 

Operations  under  the  contract  of  March  ^  1890,  with  Mr.  B.  Gt. 
Packard,  were  begun  on  April  9,  and  the  contract  completed  May.  20, 
1890,  29,000  cubic  yards  having  been  removed.  The  resulting  channel 
was  thereby  increased  in  width  by  150  feeL  with  a  minimum  depth  of 
13  feet  at  mean  low  water.  At  the  close  oi  the  fiscal  year  $6,815  was 
due  the  contractor,  and  this  amount  was  carried  on  the  last  rex>ort  as 
an  outstanding  liability.  It  was  i^d  and  the  account  settled  July  17, 
1890. 

In  the  river  and  harbor  act  of  September  19, 1890,  an  additional  sum 
of  $7,000  was  appropriated  for  the  continuance  of  this  improvement, 
and  a  project  for  its  expenditure  was  approved  October  4, 1890.  This 
project,  as  before,  contemplates  the  removal  of  the  land  forming  Steep 
Point  by  successive  parallel  cuts,  until  the  appropriation  is  exl^usted. 
Specifications  were  prepared  and  sealed  proposals  invited  by  advertise- 
ment,  February  3, 1891,  for  the  removal  of  the  land  in  question,  by  dredg- 
ing, to  the  depth  of  13  feet  at  mean  low  water,  where  the  depth  is  now 
from  +6  feet  to  —13  feet  at  the  same  stage  of  the  tide.  Bids  were 
opened  March  10,  the  lowest  bidder  being  the  Atlantic  Dredging  Com- 
pany of  New  York,  at  24J  cents  per  cubic  yard  measured  in  the  scow. 
[Abstract  herewith.]  This  bid  was  approved,  and  a  contract  entered 
into  March  21, 1891,  for  the  removal  of  22,400  cubic  yards  more  or  less 
of  material.  Operations  under  this  contract  were  begun  May  29.  and 
continued  without  interruption  to  June  25,  22,000  cubic  yards  oi  ma- 
terial having  been  removed  and  dex>osited  at  sea,  thus  completing  the 
contract 

On  examining  the  map  accompanying  my  last  annual  report,  it  will 
be  seen  that  the  result  anticipated  by  tiie  removal  of  the  point  has  al- 
ready begun  to  be  felt.  The  flood  threads,  as  indicated  by  the  heavy 
lines,  are  in  the  neighborhood  of  the  point/more  nearly  in  a  direction 
perpendicular  to  the  Baltimore  and  Ohio  Kailroad  Bridge  than  those 
indicated  by  the  earlier  survey,  which  are  in  dotted  lines.  As  these 
suiveys,  although  by  different  assistants,  seem  to  have  been  conducted 
in  each  instance  with  great  care,  they  probably  give  us  an  accurate  rela- 
tive measure  of  the  changes  thus  far  produced. 

It  is  desirable  that  a  ft^her  appropriation  of  $10,000  be  made  for  the 
fiscal  year  ending  June  30, 1893,  as  the  funds  already  in  hand  will  not 
be  sufficient  to  complete  the  improvement  and  the  favorable  results 
thus  far  attained  seem  to  warrant  the  ultimate  completion  of  the  proj- 
ect. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1891,  amount  to 
$7,205.09,  as  follows: 

Dredging  under  contract  dated  March  24,  1S90 $6,815.00 

Inspection 112.00 

Drafting 6.24 

AdminiBtration -.        271.85 

Total 7,205.09 

The  commerce  as  reported  for  the  year  ending  December  31, 1800, 
amounts  to  6,945,604  tons,  valued  at  $85,105,783. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry;  nearest  light-house,  Bergen  Point  Light;  nearest  fort.  Fort  Tompkins. 
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The  amoimt  of  revenue  collected  at  the  port  of  New  York  dnrmg  the  fiscal  year 
ending  Jnne  30,  1891,  is  $147,538,045.69. 

Original  estimate $26,500.00 

Amount  appropriated 17,000.00 

Amount  expended 10,340.69 

Money  statement. 

July  1, 1890,  balance  unexpended $6,864.50 

Amount  appropriated  by  act  approved  September  19, 1890 7, 000. 00 

18,864.50 
June  80, 1891,  amount  expended  during  fiscal  year 7, 205.09 

July  1,1891,  balance  unexpended 6,659.41 

July  1,1891,  outstanding  liabilities 5,396.00 

July  1, 1891,  balance  available 1,263.41 

f  Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 

J  Amounttiiat  can  be  profitably  expendedin  fiscal  year  ending  June  30,1893.      9, 500. 00 
\  Submitted  in  compliance  with  requirements  oi^  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


AMraet  of  hidsfor  improving  Arthur  Kill  between  Statin  Isltmd  and  Kew  Jersey,  ^ 
dredging,  received  and  opened  March  10, 1891,  wnder  advertisement  dated  FebrtMrff  3, 
1891. 


Name  and  address  of  bidder. 

Price  bid  per 
cubic  yard 
measured 
in  8COW8. 

Amount 

available  for 

dredging. 

Amount  of  material 
that  can  be  re- 
moved  for  price 
bid  per  oubioyard. 

Atlantic  Dredging  Company,*  Now  York,  N.  Y 

$0.24  J 

$5,600 

OttWo  yard*. 

22,450 

^Contraot  entered  into  March  21, 1891,  for  the  removal  of  22,400  cubic  yards,  more  or  leas,  of  material. 


COMMERCIAL  STATISTICS. 


The  following  stjitistics  rclativo  to  the  commerce  of,  Arthur  Kill,  New  York  and 
New  Jersey,  during  the  year  <'iuliu^  December  31, 1890,  were  compiled  from  statements 
furnished  by  parties  making  shipments  over  this  water-way: 


Articles. 

^Vmaunt 

Value. 

Veaaels. 

Kumber. 

^S^ 

Average 
tonnage. 

Coal 

Tom. 

4,188.896 

7;JG,  229 

61, 270 

1,969,209 

$16,  813. 958 

Stflflxn  .. 

4,153 
4, 402 
17, 528 
4,970 

Feet. 
10 
10 
10 

267 

Bnildlnff  mat<erial 

2,248.358  '  Sail 

2,i:t3.185  1  Barges.. 
63,910,282  1  Eatts... 

210 

Iron  ana  ores 

332 

JkliflceUaneoQB  ...............•••.•• 

Total    

6,W5,604 

85, 105, 783 

31,063 

The  above  table  shows  an  increase  in  the  commerce  of  199,768  tons  over  that  re- 
ported for  the  year  ending  December  31^  1889. 
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F5. 

IMPROVEMENT  OF  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JER- 
SEY. 

A  description  of  this  channel  and  a  complete  history  of  the  work  done 
toward  its  improvement  may  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  743. 

Thus  fax  the  improvement  has  been  confined  to  that  part  of  the  chan- 
nel, about  If  miles  long,  which  lies  to  the  east  of  Blizabethport,  K  J., 
and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth  of  only 
9J  feet  at  mean  low  water,  while  the  remainder,  lying  between  the  shores 
of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40  feet  at 
mean  low  water. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of 
150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  was  $443,210.  Fifty  thousand  dollars  of  this 
amount,  appropriated  in  1874,  was  spent  in  1874-^75  in  the  construction 
of  2,237  feet  of  the  south  dike,  opposite  Blizabethport. 

Great  opposition  being  made  to  this  plan  by  oyster  men  and  towboat 
men,  it  was  decided  to  modify  it,  and  the  project  was  therefore  changed 
in  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet  deep  over 
the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep  over  the  re- 
maining widths  of  100  feet  on  each  side.  The  estimated  cost  of  this 
work  was  $126,705.  In  addition  to  this  it  was  proi)osed,  should  it  be 
found  necessary,  to  built  four  detached  dikes  along  the  Une  of  the  chan- 
nel, two  on  the  north  and  two  on  the  south  side,  the  estimated  cost  of 
which  was  $60,000,  bringing  the  total  estimated  cost  of  the  proposed 
improvement  up  to  $185,705.  A  modification  of  this  project,  having  in 
view  the  total  rejection  of  the  dikes,  was  submitted  May  9, 1889,  and 
was  approved  May  15. 

A  fiirther  modification  ot  the  original  project,  necessitated  by  the 
increasing  demands  of  commerce,  and  the  one  under  which  the  present 
appropriation  is  being  expended,  was  approved  October  20, 1890.  This 
project  calls  for  a  uniform  channel  depth  of  14  feet  at  mean  low  water 
over  the  entire  width  of  400  feet. 

The  act  of  September  19, 1890,  appropriated  $15,000  for  the  further 
prosecution  of  this  important  work,  and,  under  the  project  detailed  in 
the  preceding  paragraph^  specifications  were  prepared  and  sealed  pro- 
posals invited  by  advertisement  dated  February  3, 1891,  for  widening 
and  deepening  the  channel  by  dredging  at  the  Comer  Stake  Light  and 
opposite  the  mouth  of  Elizabeth  River,  New  Jersey,  to  a  depth  of  14 
feet  mean  low  water,  and  width  of  400  feet  where  the  depths  now  vary 
from  4  to  14  feet.  Bids  were  opened  March  10, 1891,  the  lowest  bidder 
being  Thomas  H.  Benton,  at  26  cents  per  cubic  yard,  scow  measurement 
(^abstract  herewith).  This  bid  was  approved,  and  a  contract  entered 
into  March  23^891,  for  the  removal  of  45,000  cubic  yards,  more  or  less, 
of  material.  Work  under  this  contract  was  begun  April  20, 1891,  and 
continued  without  interuption  to  June  29,  44,820  cubic  yards  of  material 
having  been  removed  and  deposited  at  sea,  thus  completing  the  con- 
tract. 

The  amount  expended  on  this  improvement  to  June  30, 1890,  was 
$183,627.16. 
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The  expenditures  during  the  past  fiscal  year  amount  to  $6,983.91^  as 
follows: 

Dredging $5,771.38 

AdvertiHing 36,00 

Inspection 386.53 

Drafting 225.00 

Adminifitration 565.00 

-    Total 6,983.91 

The  estimated  amount  required  to  complete  the  existing  project  is 
161,000,  of  which  $30,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1893. 

Prom  statistics  compiled  for  the  fiscal  year  ending  June  30, 1887,  the 
total  shipping  passing  the  Stake  Light  was  shown  to  be  8,442,439  tons, 
valued  at  $67,539,612;  this  was  increased  during  the  year  ending  De- 
cember 31, 1890,  to  9,170,614  tons,  valued  at  $144,684,133. 

This  work  is  in  the  colleotion  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Bergen  Point  Light ;  nearest  fort.  Fort  Tompkins. 

T&e  amonnt  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30, 1891,  $147,538,045.69. 

Original  eatimate  (1873) $443,210.00 

Bevised  estimate  (1880) 185,705.00 

Revised  estimate  (1883) 210,000.00 

Amount  appiopriated 199,000.00 

Amount  expended 190,611.06 

Money  statement, 

July  1, 1890,  balance  unexpended $372.85 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15,372.85 
Jmie  30, 1891,  amount  expended  during  fiscal  year 6, 983. 91 

Jnlvl,  1891,  balance  unexpended 8,388.94 

July  1,  1891,  outstonding  liabilities 5,891.32 

July  1, 1891,  balance  available 2,497.62 

r  Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 893    30, 000. 00 
I  Submitted  in  compliance  with  requirements  ol  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Ahttraet  of  Mdsfor  impromng  channel  between  Siaten  Island  and  Netv  Jersey j  by  dredging, 
received  ana  opened  March  10,  1891,  under  advertisement  dated  February  S,  1S91, 


Name  and  address  of  bidder. 


Price  bid 
per  cubic 
yard  meas- 
ured in 
scows. 


Amount 
available 

for 
dredging. 


Amount  of 
material  that 
can  be  re- 
moved for 
price  bid. 


Thomas  H.  Benton,*  Elizabeth,  N.J 

EUJahBratoard,  New  York,  N.Y 

Horris  &  Comdngs  Dredging  Company,  New  York,  N.  Y 


$0.26 

.27J 
.28 


$12,000 
12,000 
12,000 


cubic  yd9. 
46, 154 
43, 036 
42,857 


*  Contracts  entered  into  Haroh  23, 1891,  for  the  removal  of  45,000  cubic  yards,  more  or  less,  of  ma- 
teriaL 
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COMMERCIAL  STATISTICS. 


The  following  stati sties  relative  to  the  commerce  of  channel  beirween  Stat^ 
and  New  Jersey  for  the  year  ending  December  31,  1890,  were  compiled.  £po 
ments  furnished  by  parties  making  shipments  oyer  thiB  water  way : 


ArtidM. 


Coal 

Bnildine  material. 
]&on  ana  ores..... 

Oila 

HiaoeUaneouB  .... 

Total 


Amount. 


Tona. 

4,885.297 

1,077, 876 

331, 919 

130,000 

2, 745, 623 


9,170,614 


Value. 


$19,599,569 

6,379,330 

17,109,310 

1,400,000 

100,195,931 


Teasela. 


Steam.. 
Safl-.. 
Bargee.. 
Baf&.. 


144,684,140  |. 


Number. 


17,824 
12,909 
14,504 
5,068 


50,306 


Avorage  / 
draft. 


11 
11 
12 


The  above  table  shows  an  increase  in  the  commerce  of  this  wator  way  of  ', 
tons  over  that  reported  for  the  year  ending  December  31>  1890. 


F6. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  River  is  being  improved  under  two  separate  projects, 
fU'st  applying  to  the  river  below  Centre  Street  Bridge,  Newark 
and  beyond  the  shoal  in  Newark  Bay,  a  distance  of  7|  miles;  the  see< 
to  the  upper  course  of  the  river  from  Centre  Street  Bridge  as  fai 
Passaic,  a  distance  of  8  miles. 

For  various  reasons,  both  scientific  and  economical,  it  is  highly  dei 
able  that  these  projects  and  accompanying  appropriations  should 
united  in  order  that  the  funds  may  be  expended  at  those  points,  i 
treatment  of  which  will  best  conduce  to  the  regulation  of  the  tidal  p 
tion  of  the  river  in  its  entirety. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  the  Centre  Street  Bridge  to  Ne^ 
ark  Bay  was  first  surveyed  by  the  Engineer  Department  in  1879.  Th 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon  wa 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  a 
mean  low  water.  A  project  was  adopted,  based  on  this  survey,  provid 
ing  for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  an< 
10  feet  deep  at  mean  low  water  from  Centre  Street  Bridge  to  Newarl 
Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harboi 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  tlie 
river  into  the  bay  a  distance  of  12.000  feet  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $363,875. 

The  amount  expended  to  June  30, 1890,  was  $198,258.27,  with  wMch 
6,205  feet  of  dike  was  built,  the  channel  through  the  shoal  in  the  bay, 
also  the  channel  up  the  river  to  and  1,423  feet  beyond  the  Newark  and 
Kew  York  Bailroad  Bridge,  dredged  to  the  fall  dunensions  as  required 
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by  the  adopted  project;  thence  for  a  distance  of  1^150  feet  upstream 
was  ledredged  and  given  a  width  of  180  feet,  and  n'om  this  point  to 
Lister  Dock  was  regulated  to  a  width  of  100  feet,  with  a  uniform  depth 
of  10  feet  at  mean  low  water  throughout,  A  recent  survey  of  the  por- 
tion of  the  river  dredged  by  the  appropriation  of  August  11, 1888,  as 
detailed  in  my  last  report,  shows  that  the  depths  have  been  maintained 
unexpectedly  well  during  the  past  winter. 

An  appropriation  of  940,000  was  made  in  the  act  of  September  19, 
1800,  and  a  project  for  its  expenditure  in  widening  and  deepening  the 
channel  to  the  required  dimensions  and  in  enlarging  the  channel  width 
within  the  populous  districts  of  the  city  of  Newark  to  the  fcdl  width  of 
the  stream,  upon  the  urgent  desire  of  the  riparian  owners,  was  approved 
October  4, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  3, 1891,  for  improving  the  channel  between 
Centre  Street  Bridge  and  the  Toll  Bridge  to  a  width  of  200  feet  and 
depth  of  10  feet,  mean  low  water,  where  the  depth  is  now  from  8  to  10 
feet,  by  dredging.  Bids  were  opened  March  10, 1891,  the  lowest  bid- 
der being  E.  G.  Packard,  at  30  cents  per  cubic  yara,  scow  measure- 
men  (abstract  herewith).  This  bid  was  approved  and  a  contract 
entered  into  March  21, 1891,  for  the  removal  of  110,000  cubic  yards, 
more  or  less,  of  material.  Work  had  not  yet  been  begun  at  the  close 
of  the  fiscal  year,  but  assurance  had  been,  given  of  its  commencement 
early  in  July. 

By  Department  letter  of  March  3, 1891, 1  was  directed  to  supervise 
the  construction  of  a  bridge  about  to  be  built  by  the  Jersey  City,  !N^ew- 
ark  and  Western  Kailroad  Company  across  Newark  Bay,  so  far  as  it 
may  be  necessary  in  order  that  it  be  built  in  accordance  with  the  ap- 
proved plans,  reporting  to  the  Chief  of  Engineers  at  the  proper  time 
whether  the  bridge  is  so  constructed.  This  supervision  has  been  exer- 
cised from  time  to  time,  as  well  as  that  of  the  dike  at  Newark  Bay, 
temporarily  occupied  by  the  Messrs.  Shanley,  contractors.  There  is  no 
report  unfavorable  to  the  Government  to  make  at  present. 
The  expenditures  for  the  fiscal  year  amount  to  $1,928.68,  as  follows: 

Drafting $450.00 

Surveying 579.77 

Administration 898.81 

Total 1,928.58 

The  estimated  amount  necessary  to  complete  the  existing  project  is 
8114,376,  and  of  this  it  is  estimated  that  $76,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1893. 

The  commerce  of  this  stream,  as  reported  for  the  year  ending  Decem- 
ber 31, 1890,  is  1,484,045  tons,  valued  at  $49,195,025.  Thirty  thousand 
two  hundred  and  twenty -four  vessels  passed  through  the  draw  at  the 
mouth  of  the  river  during  the  same  period,  as  against  27,036  in  1889. 

Passaio  Biyer  is  in  the  coUection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-honse,  Passaic  Lights  at  lower  end  of  the  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  coUected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  year 
ending  June  30, 1891,  is  $4,118.94. 

Original  eatimate  (1879) $232,875.00 

Keviaed  estimate  (1884) 353*875.00 

Amount  appropriated 239,  .500.  00 

Amount  expended 200,186.85 
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Money  statement 

Jnly  1, 1890,  balance  nnexpended , $1,341.73 

Amount  appropriated  by  act  approyed  September  19, 1890 40, 000. 00 

41,241.73 
Jane  30,  1891,  amount  exp^ded  during  fiscal  year 1,928.58 

July  1,  1891,  balance  unexpended : 39,313. 15 

July  1,  1891,  amount  covered  by  uncompleted  contracts 33, 000. 00 

July  1,  1891,  balance  available 6,313.15 

\  Submitted  in  compliance  with  requirements 
L    harbor  aets  of  1866  and  1867. 


Abatraot  of  bids  for  improvina  Pasaaio  River,  New  Jersey,  below  Newark,  by  dredging,  re- 
ceived and  opened  March  10, 1891,  under  advertisement  dated  February  S,  1891. 


Kame  and  addreas  of  bidder. 


Price  bid 

per  cubic 

yard  roeaa- 

uredin 

scowa. 


Amotmt 
available 

for 
dredging. 


Amoant  of 
material  that 

can  be  re> 

moved  for 
price  bid  per 

onbio  yard. 


P.  Sanford  Boss,  Jersey  City,  N.  J 

B.  G.  Packard,  New  York  City,  N.  Y*  . 


CenUi 
.32 
.30 


$34,000 
34,000 


Cubic  yardM. 
106,250 
U3, 33H 


*  Contract  entered  into  March  21, 1891,  for  the  removal  of  110,000  cable  yarda,  more  or  leaa,  of  mato 
rial. 


COltfMKRClAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Passaic  Eiver,  New  Jersey,  below 
Newark,  were  kindly  furnished  by  Hon.  P.  T.  Qninn,  serretary  of  the  board  of 
trade,  Newark,  N.  J.,' for  the  year  ending  December  81,  1890; 


Artiolea. 

Amonnt. 

Value. 

Veesels. 

N«-^-/\lr;ft^' 

Average 
tonnage. 

Coal 

Ton9. 
2:J3,001 
382, 750 
167,ri00 
215,380 
322, 646 

24,068 
198,000 

^35,604 
11,094,073 
629, 200 
10,769,000 
3,986,972 
770, 176 
!«i  nin  nnn 

Steam  .. 
Sail 

lr:f^^^•: 

13,498 

8,256 

6,458 

99 

Feet. 
9 
8 
6 

475 

Fortilieers 

20O 

loe 

200 

Trnn  and  orw* 

"BTiildinflT  material  - -- - 



Grain 

, 

TLf iai^AllaTiAnnn  .^,    .    .. .- ^ 

.. . .  L..       1 

' 1 

Total 

1,484,045     49.195.025 

28,310 

' 

The  above  table  shows  an  increase  of  144,050  tons  over  that  reported  for  the  year 
ending  December  31,  1889. 


2.  ABOVE  NEWAEK. 

Before  its  improvement  was  undertaken  the  npper  part  of  the  river 
had  a  navigable  6-foot  channel,  except  at  Middle,  Belleville,  Entherford 
Park,  and  Holzman  Bars,  where  the  depths  were  4.5  feet^  3.9  feet^  3 
&ety  and  3.5  feet;  respectively. 
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The  project  of  improvement  was  adopted  in  1872,  and  provided  ibr  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  co^t  of  1123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge,  in- 
creasing the  estimate  to  $129,000,  which  was  farther  increased  in  1886 
to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  the  diffl- 
cult  and  costly  natare  of  the  dredging,  prompted  a  recommendation  to 
increase  this  last  estimate  to  $193,822,  which  was  approved  October  6, 
1890. 

Under  this  project  $129^702.28  had  been  expended  to  Jnne  30, 1890, 
and  channels  of  the  requisite  depth  had  been  dredged  from  60  to  75 
feet  wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Eailroad 
Bridge.  Of  the  alK)ve  amount  $3,254.25  was  expended  from  the  appro- 
priation for  the  improvement  as  its  pro  rata  share  of  a  dredging  plant, 
which  consists  of  1  dipper  dredge,  3  dump  scows,  and  1  tugboat,  pur- 
chased for  this  district  at  a  total  cost  of  $44,690. 

The  act  of  September  19, 1890,  appropriated  $5,100  to  be  expended 
upon  this  improvement.    The  wording  of  the  act  was  as  follow^: 

Improving  Passaio  River  above  Newark,  N.  J.:  Continninff  improvement,  five 
thousand  one  hundred  doUarS;  one  thousand  five  hundred  dollars  of  which,  or  bo 
much  thereof  as  may  be  necessary,  shaU  be  expended  in  making  an  examination  and 
survey  of  said  river. 

A  project  for  the  expenditure  of  this  appropriation  in  the  removal  of 
Third  River  Bar,  by  dredging  a  channel  100  feet  wide  and  6  feet  deep 
for  a  distance  of  about  1,600  feet,  and  in  the  removal  of  bowlders  at 
various  points  in  the  river,  in  response  to  several  complaints,  was  ai>- 
proved  October  6, 1890. 

For  the  reason  that  a  detailed  survey  of  ^the  river  had  abeady  been 
made  and  paid  for  from  the  fiinds  then  in  hand  (see  Annual  Eeport  for 
1890,  page  848)  before  the  passage  of  the  act  of  September  19, 1890.  it 
was  recommended  that  the  entire  $1,500,  set  apart  by  the  act  for  tnis 
purpose,  be  devoted  to  the  actual  work  of  improvement.  This  was  also 
approved  October  6, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3, 1891,  for  widening  and  deepening  th*e  channel 
opposite  Eose  Park  one-half  mile  above  Avondale,  by  dredging  to  a  depth 
of  6  feet  mean  low  water  and  width  of  100  feet,  where  the  depth  is  now 
from  4  to  6  feet  Bids  were  opened  March  10, 1891,  the  lowest  bidder 
being  Bichard  Parrott,  at  35  cents  per  cubic  yard,  scow  measurement 
(abstract  herewith).  This  bid  was  approved  and  a  contract  entered 
into  March  23, 1891,  for  the  removal  of  13,000  cubic  yards,  more  or  less, 
of  material.  At  the  close  of  the  fiscal  year  work  had  not  yet  been 
begun. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1891,  were 
$432.39,  as  folows: 

Drafting % $150.00 

Administration 282.39 

Total 432.39 

The  commerce,  although  by  no  means  as  extensive  as  that  of  the  lower 
portion  of  the  river,  appears  to  be  increasing  rapidly ;  this  was  reported 
for  the  calendar  year  1889  to  be  315,437  tons,  valued  at  $2,645,077. 

The  estimated  amount  required  to  complete  the  existing  project  is 
$54,972,  $20,000  of  which  could  advantageously  be  expended  during  the 
fiscal  year  ending  June  30, 1893. 
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Pftuaio  River  is  in  the  coUectioii  district  of  Newark^  which  is  the  nearest  port  of 
entry.  Nearest  Ught-honse,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  80, 1891,  $4,118.94. 

Original  estimate  (1872) $123,924.00 

Revised  estimate  (1886) 133,762,00 

Revised  estimate  (1890) 193,822.00 

Amount  appropriated 138.850.00 

Amount  expended , 130,134.67 

Money  statement. 

July  1,  1890,  balance  unexpended... $4,047. '/2 

Amount  appropriated  by  act  approved  September  19,  1890 5, 100. 00 

9,147.72 
June  30,  1891,  amount  expended  during  iiseal  year 432. 39 

July  1,1891,  balance  unexpended 8,715.33 

July  1, 1891  amount  covered  by  uncompleted  contracts 4, 550. 00 

July  1, 1891,  balance  available 4,165.33 

(Amount  (estimated)  required  for  completion  of  existing  project 54, 972. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhatract  of  bids  for  improvina  Passaic  Biver,  New  Jersey,  above  Newark ^  by  dredging,  re- 
recivcd  and  opened  March  10,  1891,  under  advertisement  dated  February  S,  1891. 


Name  and  adilresH  uf  bidder. 


Price  bid 
per  cubic 
yard,  meas- 
ured in 


Amount 
available 

for 
dredging. 


Amonnt  of 
material  that 
can  be  re- 
moved for 
price  bid  per 
cubic  yard. 


EicliaTdPaiTott,Newbtirg,N.  Y* 

Biyah  Brainard,  New  York,  H".  T 

HorriB  A  Cumings  Dredging  Company,  New  York,  N.  Y 


Cents. 
35 

58 


$8,000 
8.000 
8,000 


Oubieyardi. 
22,857 
16,495 
18,800 


^  Gontract  entered  into  March  23, 1891,  for  the  removal  of  18,000  cable  yards,  more  or  leaa,  of  material 


COMMERCIAL  8TATISTIG& 


•l^e  following  statistios  relative  to  commerce  of  Passaic  River,  New  Jersey,  above 
Newark,  daring  the  year  endin-sj  December  31,  1890,  were  compiled  from  statements 
furnished  by  parties  making  shipments  over  this  stream: 


Artidea. 


Amount. 


Yaloe. 


Yeasels. 


Number. 


Average 
d]:aft. 


Average 
tonnage. 


Iron 

Building  material 

Coal 

Miucellaneous  . . . . 

Toua 


Ttms, 
3,845 

105,813 
92,100 
17,722 


$197,615 

1,940,064 

848,135 

712,580 


Steam  .. 

Sail 

Barges  . 
Canal 
boats. 


280 
297 
541 
515 


Feet. 


212 
231 
200 
161 


279,600 


3, 198, 994 


1,633 


The  above  table  shows  a  decrease  in  the  commerce  of  35,837  tons,  compared  with 
That  reported  for  1889.  This  decrease  is  only  apparent,  however,  as  many  of  the 
parties  who  replied  to  letters  of  inquiry  last  year  have  failed  to  do  so  this  year. 

Twelve  thousand  two  hundred  and  four  vessels  passed  the  draw  of  the  Centre  Street 
Bridge  daring  the  year  1890. 
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IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2§  miles  in  length  from  its  mouth  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  from  60  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  conld  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  com- 
merce was  estimated  at  45,000  tons  annnaUy.  The  range  of  the  tide 
w^  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtsoning  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water  from  the  mouth  of  the  river  to  the  head  of  navigation  at  an  esti- 
mated cost  of  $25,530.  The  estimated  cost,  under  the  project  of  1878, 
was  increased  in  1882  to  $43,160,  the  increase  being  due  to  advanced 
prices. 

The  total  amount  expended  to  June  30,  1890,  was  $27,000^  and  a 
channel  was  in  1883  dredged  with  the  required  depth  to  within  1,000 
feet  of  the  Broad  Street  Bridge,  which  somewhat  increased  the  commerce 
of  the  creek.  This  channel  has,  however,  since  become  almost  oblit^- 
ated  because  of  large  deposits  of  silt  and  sewage  refuse. 

The  act  of  September  19, 1890,  appropriated  $5,000  for  the  contin- 
uance of  this  improvement,  the  first  allotment  since  1882,  and  a  project 
for  dredging  the  channel  as  far  as  possible  to  the  full  dimensions  required 
by  the  original  project  was  approved  October  20, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3, 1891,  for  dredging  the  channel  between  the 
town  of  Elizabeth  and  Staten  Island  Sound  to  a  depth  of  7  feet  mean 
high  water  where  the  depth  is  now  from  3  to  7  feet  at  mean  high  water, 
with  a  width  of  60  feet..  Bids  were  opened  March  10, 1891,  the  lowest 
bidder  being  Richard  Parrott,  at  55  cents  per  cubic  yard,  measured  in 
scows  (abstract  herewith).  This  bid  was  approved,  and  a  contract 
entered  into  March  23, 1891,  for  the  removal  of  7,000  cubic  yards,  more 
or  less,  of  material.  Work  had  just  been  begun  at  the  close  of  the 
fiscal  year. 

The  citizens  of  the  city  of  Elizabeth  have  recently  been  very  active 
in  devising  schemes  for  a  more  radical  amelioration  of  the  present  con- 
ditions. The  most  promising  plan  is  to  rectify  the  creek,  converting  it 
into  a  regular  canal,  with  a  lock  to  be  situated  at  a  point  between  the 
lower  limits  of  the  town  and  Arthur  Kill,  and  a  dam  ftirther  up  the 
river  to  control  the  freshet  water.  This  would  undoubtedly  be  an  ejccel- 
lent  plan,  but  aside  from  the  question  of  expense,  which  would  be 
^eatly  out  of  proportion  to  the  probable  benefits,  it  would  not  be  prac- 
ticable unless  the  sewage  of  the  city  be  collected  by  an  intercepting 
sewer,  and  discharged  below  the  lock.  At  present  all  the  sewage  flows 
into  tne  creek  along  the  city  front,  and  even  under  the  existing  ebb  and 
flow  of  the  tide  is  already  becoming  a  menace  to  the  health  of  the 
inhabitants.  If  this  creek  became  sla-ck  water  by  the  building  of  the 
lock,  the  conditions  would  be  still  more  unbearable. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  the 
balance  of  the  estimate,  $11,160,  could  be  expended  profitably  as  regards 
the  efficient  prosecution  or  the  work  under  the  original  project  during 
the  flfical  year  ending  June  30, 1893,  and  would  be  applied  to  dredging 
the  channel  to  the  frdl  dimensions. 
Bwa  91 63 
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The  estimated  amount  required  for  tlie  completion  of  the  improve- 
ment is  $11,160. 

Elizabeth  River  is  in  the  collection  district  of  Kewaxk,  N.  J.  Nearest  light-house, 
Bergen  Point  Light.    Nearest  fort,  Fort  Tompkins. 

Amount  of  revenue  collected,  at  the  port  of  Newark  during  the  fiscal  year  eudiug 
June  30, 1891,  is  $4,118.»4. 

Original  estimate  (1878) $25,530 

Revised  estimate  (1882) 43,160 

Amount  appropriated 32,000 

Amount  expended 27, 265 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000.  OO 

June  30,  1891,  amount  expended  during  fiscal  year 265. 00 

July  1,  1891,  balance  unexpended 4,735.00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 3, 850. 00 

July  1, 1891,  balance  available 885.00 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  enmnj^  June  30,1893    11, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatraot  of  bids  for  improving  Mlizaheth  JBivtfr,  New  Jersey,  hy  dredging,  reoHved  and 
opened  March  10, 1891,  under  advertisement  dated  February  S,  1891, 


Name  and  address  of  bidder. 


Price  bid 
per  cubic 
yard  meas- 
ured in 


Amount 
available 

for 
dredging. 


Amount  of 
material  that 
can  be  re- 
moved for 
price  bid  per 
cubic  yard. 


Edgar  M.  Payn,  Albany,  N.  T 

Bichard  Parrott,  Newburg,  N.  T.*  . 
Jamee  McSpirit,  JerBeyCity,  N.  J. . 
Eiyah  Brainard,  New  York,  N.  Y. . 


CmU. 


Hooo 

4,000 
4.000 
4,000 


Ouhlic  yard. 
6,780 
7,273 
6,405 
6,333 


*  Contract  entered  into  March  23, 1891,  for  the  removal  of  7,000  cable  yards,  more  or  lees,  of  material 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jersey, 
during  the  year  ending  December  31,  1890,  were  kindly  furnished  by  Mr.  Thomas  fi, 
Benton,  of  Elizabethport,  N.  J. : 


Articles. 


Amount. 


Value. 


Vessels. 


Number. 


Average 
draft 


Average 
tonnage. 


Coal  and  coke 

Sope,  hemp, etc... 
Bnuding  material.- 
Miscelluieons 


Tons. 

8.700 

10,500 

21,100 

40 


Total. 


40,340 


38,500 

2,600,000 

174,000 

3,200 


Steam.. 
SaU.... 
Barges. 


1 

80 
255 


Feet. 


2,716,700 


336 


»2 

100 
150 


The  above  table  shows  an  increase  in  the  commerce  of  890  tons  over  that  reported 
for  the  year  ending  December  31,  1889. 
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F8. 
IMPROVEMENT  OF  RAllW  AY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Railway  Eiver  liad  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3p  miles  ;  7  feet 
at  Edgar's  Dock,  4 J  miles ;  4.4  feet  to  Milton  Avenue  Bridge,  4f  miles  ; 
a«<l  4  feet  to  Main  Street  Bridge,  5  miles  in  the  town  of  Rah  way.  Its 
commerce  was  estimated  at  120,000  tons,  and  tlu'ee  attempts  had  been 
made  to  establish  a  line  of  steamboats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
I)rovided  for  dredging  a  channel  125  feet  vdde  and  8  feet  deep  at  liigh 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

To  June  30, 18JK),  $37,000  had  been  expended  under  this  project,  which 
had  resulted  in  the  formation  [of  a  channel  7  feet  deep  at  high  water 
and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of  navi- 
gation.   It  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  fi-eight  rates  to 
Kahway  had  been  materially  reduced  as  a  result  of  the  improvement  of 
the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30,  1890. 

The  condition  of  the  river  has  deteriorated  since  the  work  Avas  sus- 
Iiended  and  its  commerce  has  decreased,  the  shoaling  of  the  river  hav- 
ing obliged  one  of  the  principal  shippers  to  transfer  his  business  to  the 
raikoad. 

If  it  is  the  intention  of  Congress  to  c>omi>lete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1893,  and  would  be  applied  to  deepening  and  widening  the  channel 
by  dredging. 

*The  estimated  amount  required  for  the  completion  of  the  improve- 
ment in  accordance  with  the  approved  projec^t  is  $29,250. 

This  work  is  in  the  coUeetioii  district  of  Perth  Ainboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Princess  Bay  Light,  and  Fort  Tompkins  is 
the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1891,  at  the  port 
of  Perth  Amboy,  N.  J.,  is  $16,592.09. 

Original  estimate  (1878) $36,653 

Revised  estimate  (1882) 66,250 

Amount  appropriated 37, 000 

Amount  expended 37, 000 

COMMKIICIAL  STATISTICS. 

There  has  lieeii  no  change  in  the  commerce  of  this  stream  during  the  year  ending 
December  31,  1890.  See  Annual  Rei)ort  of  the  Chief  ot  Engineers,  Part  I,  page  854, 
for  fiscal  year  ending  Jime  30,  1890. 


Money  statement, 

1 

^ I 

[^    harbor  acts  of  1866  and  1867 


f  Amount  (estimated)  re<[mred  for  completion  of  existing  project $29,250. 

J  Amount  that  can  be  profitwily  expended  in  ti  seal  year  ending  June  30. 1?<93    29, 250. 
\  Submitted  in  compliance  with  ret|uircment8  of  sections  2  of  river  ami 
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IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States,  the  Raritan  Eiver  had 
a  depth  of  8.5  feet  at  "  The  Stakes,^  3  miles:  of  6.5  feet  at  the  «  Middle 
Grounds,"  4J  miles;  of  7.5  feet  at  Whitehead  Sand  Dock,  8^  miles;  and 
between  this  poiat  and  New  Brunswick,  12^  miles  above  the  mouth,  the 
channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths  of 
jfrom  8.4  feet  to  8.9  feet  at  mean  low  water.  The  city  of  New  Brunswick 
and  the  Delaware  and  Earitan  Canal,  which  terminates  here,  together 
with  extensive  brickyards  on  the  South  Eiver,  had  an  extensive  com- 
merce on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining, 
by  dikmg  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  mod- 
ified in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long,  100 
feet  wide,  and  5J  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Grab  Island. 

Under  this  project  $510,685.39  had  been  expended  June  30, 1890,  in 
constructing  the  dikes  required  by  the  project  at  "  The  Stakes  ^  and 
"  Middle  Grounds,''  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoals  at  Whitehead 
Sand  Dock,  and  thence  up  the  river^vith  a  width  of  100  feet  and  a  depth 
of  10  feet,  to  within  1  mile  of  New  Brunswick.  Under  the  two  special 
allotments  made  for  it  in  the  acts  of  March  3, 1881,  and  August  2, 1882, 
the  south  channel  was  dredged  to  the  required  depth  for  a  distance  of 
4,000  feet.  These  improvements  had  be>eu  of  gieat  benefit  to  navigation, 
permitting  the  large  tows  in  use  on  the  river  to  reach  a  point  4  miles 
below  I^ew  Brunswick  at  all  stages  of  the  tide.  The  commerce  of  the 
river  was  reported  in  1887  at  1,675,355  tons,  valued  at  $28,119,173,  and 
in  1889  at  1,651,464  tons,  valued  at  $25,507,194;  during  the  past  year  it 
is  reported  to  be  1,661,425  tons,  valued  at  $29,877,365. 

Tlie  gradual  falliag  off  id  the  commerce  from  the  much  larger  figure 
given  above  for  1871  is  due  to  the  purchase  and  partial  disuse  of  the 
Delaware  and  Earitan  Canal  by  the  Pennsylvania  Railroad,  but  it  is 
thought  that  the  excavation  of  a  10-foot  cliannel  to  the  canal  locks  will 
stimulate  local  manufacture  to  an  extent  which  will  much  more  than 
offset  the  loss  of  commerce  from  this  source. 

During  the  past  fiscal  year  the  Government  plant,  consisting  of  a 
dredge,  three  scows,  tug-boat,  and  additional  hired  tug,  has  been  em- 
ploy^ constantly,  except  between  December  2, 1890,  and  April  8, 1891, 
when  the  plant  was  iu  winter  quarters,  in  carryhig  the  preliminary  100- 
foot  section  of  the  channel  toward  New  Brunswick.  Much  of  the  dig- 
ging has  been  extremely  severe,  consisting  of  more  or  less  compact  shale 
rock.  The  new  dipper,  of  smaller  size  and  stronger  structure,  mentioned 
in  my  last  annual  report,  has  been  of  great  service,  but  during  the  month 
of  June,  just  past,  the  rock  became  so  hard  that  it  could  not  be  torn  apart 
by  this  means,  and  resort  was  had  to  surface  blasting  with  good  effect. 
Hereafter,  blasting  will  precede  the  dredging  throughout  the  rocky  sec- 
tion, and  progress  will  necessarily  be  slow.  The  progress  made  during 
the  past  fiscal  year  lias  resulted  in  an  additional  length  of  4,300  feel, 
bringing  the  lOO-foot  chaimel  to  within  2,800  feet  of  the  canal  lockj 
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this  includes  a  section  of  570  feet  at  Fox  Gully,  excavated  during  the 
preceding  year,  as  detailed  in  my  last  report. 

The  fofiowing  table  ^nll  give  items  of  cost,  ete.,  and  relates  only  to 
the  work  peiformed  during  the  past  fiscal  year: 


i 

if 

Actual 
time  (days). 

'■iS 

Amount  dredged  and 
deposited. 

Expenses. 

1^ 

If. 

if! 
Ill 

Total  cost  per  cubic 
yard,  including  in- 
erest  on  origi  niu  cost 
of  plant.* 

Month. 

i 
t 

19 
21 

"ie  ■ 

i_ 

7 

S' 

1 

26 
23 
26 
9 

1 

f 

i 

i 

Operating,    in- 
cluding main- 
tenance while 
idle. 

i 

1800. 

Jnly 

August . . . 
Snpfcember. 
October . . . 
November. 
December . 

2C 
26 
26 
27 
23 

Ou.yda. 
423 
229 
545 
494 
490 
396 

Cydt. 
6,669 
1,872 
11,387 
12, 163 
8, 005 
495 

C.yda. 
1,450 
3,748 

0.ydt. 
8,119 
5,020 
11,387 
12,163 
8.005 
405 

$1,600.83 
1,315.80 
1, 849. 41 
1,770.37 
1,839.97 
570.38 

145.00 

154.36 

145.00 

1,714.63 

1,820.45 

1,697.96 

$1,064.38 

53.61 

28.27 

61.10 

119.81 

$0,328 
0.244 
0.165 
0.150 
0.245 

$0;347 
0.270 
0.178 
0. 163 
0.263 

1891. 
January...      26 
February         ^^ 

! 

1 

89.62 

2,406.48 

129.25 

16.12 
184.07 

Harvh  .... 

26 
25 
25 
26 

June 

495 
631 
239 

7,383 
11,599 
8,381 

560 
709 
739 

7,923 
12, 308 
4,120 

0.233 
0.160 
0.457 

0.251 
0.161 
0.493 

TotalD  and 
areragoft. 

305 

160 

U5 

438 

62,934 

7,206 

170,140 

14,624.16 

18,7 

4,150.61 
74,77 

0.268 

0.293 

*  Int^^rcAl  c'Oiii]>uted  at  4  per  cent. 

f  Tbo  lowoHt  contractor's  Did  received  in  1887  for  the  work  to  be  done  in  this  locality  and  of  similar 
character  was:  For  sand  and  gravel,  43  cont<8  per  cubic  yard;  for  shale  and  rock,  $3.50  per  cubic  yard. 
<S«5  Annual  Report,  1888.)  The  amount  of  material  removed  as  per  above  table,  taken  at  contractor's 
prices,  would  uhow  a  saving  for  the  fiscal  year  of  $33,507.85. 

In  order  to  determiue  if  possible  the  efficiency  of  the  felting  of  the 
boilers  in  saving  of  fuel,  I  submit  the  following  tables  relating  to  the 
cohI  consumption  for  the  working  season  of  1889  (boilers  uncovered) 
and  1890  (boilers  covered) : 

DKEDGE  ALPHA. 


Season. 

Days 
worked. 

Total 
coal  con- 
sumed. 

Average 
consump- 
tion per 
working 
day. 

Total 
removed. 

Average 
coal  con- 
sumption 
per  cubic 
yard. 

1B89          

164 

184 

Tont. 

263.28 

261.58 

Tons. 
1.6 
1.42 

Cfu.ydt. 
55,  aa*} 
66,358 

Poundi. 
9  41 

1990                 . 

7.86 

rrUGBOAT  MABT. 


Season. 


Days 
worked. 


Total 
coal  con- 
sumption. 


Total 
miles  of 
towing. 


Mean  dis-'  Coal  oon- 
tanoe     {   sumed 

towed  per  per  mile 
day.      oftowing. 


1889. 
1890. 


164 

184 


Ton*. 

2.38,51 

305.53 


531.52 
1,262.24 


MOeM. 
8.18 
6.86 


Pound*. 
914 
484 
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Tn  regard  to  the  second  of  these  tables  it  should  be  stated  thatthe  tows 
were  nearly  identical  in  average  \veight  during  both  seasons.  The  sav- 
ing is  therefore  apijarently  much  greater  in  the  case  of  the  tugboat 
than  in  that  of  the  dredge,  although  there  are  some  elements  which  tend 
to  modify  the  result  in  the  former  case  which  can  not  be  well  considered ; 
such,  for  instance,  as  the  general  velocity  and  direx.*tion  of  the  tidal  flow 
during  the  towing.  This  would  probably  introduce  a  slightly  diifcrent 
factor  for  two  seasons,  as  much  of  the  work  during  the  season  of  1889 
was  done  in  the  Shrewsbury  Kiver,  while  all  of  that  for  181H)  was  in 
the  Earitan. 

On  April  9, 1891,  the  drill  scow  previously  borne  on  my  property  re- 
turns for  this  improvement  was  transferred  to  Lieut.  Col.  G.  h.  Gillespie. 

The  river  and  harbor  act  of  September  19, 1890,  made  an  appropria- 
tion of  $50,000  for  this  improvement,  which  is  being  exi)ended  as  above 
detailed  under  project  approved  October  4, 1890. 

The  expenditures  during  the  fiscal  year  amount  to  $23,521,19,  as  fol- 
lows: 

Dredfring,  inclnding  operating  expenses,  repairs,  etc $17, 386. 97 

Repairing  dikes  at  Miadle  Grounds 1, 398. 12 

Wharfage  of  driU  scow 101. 00 

Surveying 474. 68 

Drafting 300.00 

Inspection 2, 127. 13 

Administration 1,733.29 

Total 23,521,19 

The  amount  which  can  be  expended  profitably,  as  regards  the  eflQcient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30,  1893,  is 
$100, 000,  and  if  appropriated  will  be  expended  in  carrying  the  im- 
proved channel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J,,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Baritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  coUected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1891,  $16,592.09. 

Original  estimate $2,093,662.05 

Amount  appropriated , 571, 250. 00 

Amount  expended 534,206.58 

Money  statement 

July  1,  1890,  balance  unexpended $10, 564. 61 

Amount  appropriated  by  act  approved  September  19, 1890 50, 000. 00 


60, 564. 61 
June  30,  1891,  amount  expended  during  fiscal  year 23, 521. 19 


July  1,  1891,  balance  unexpended 37, 043. 42 

July  1,  1891,  outstanding  liabiliti«vH ^ 2, 474. 72 


July  1,  1891,  balance  available 34,568.70 


Amount  (estimatM)  required  for  completion  of  existing  project 1, 522. 412. 05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1893 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATrstlfS. 


The  following  statistics  relative  to  the  commerce  of  Raritan  River,  New  Jersey, 
during  the  year  ending  December  31, 1890,  were  compiled  from  statements  furnished 
by  partieH  making  shipments  over  the  stream : 


Articles. 


Amount. 


Bnildiiig  materia] • 

Coal i 

InmaodoTce 

Miaw^lUneong 


Toni. 
718,103 
541,504 
56,265 
345,463 


Talno. 


12,068,358 
2,177,230 
1,631,685 

24,000,092 


Total. 


YoBsola. 


Steam.. 
Sail.... 
Barges. 
Baft«.. 


1,661,426     29,877,365    14,452 


Nmnbor. 


1,502 

3,618 

9,107 

225 


Avera^ 
drafta. 


F4«t, 


Average 
tonnage. 


156 
125 

175 


The  above  table  shows  an  increase  in  the  commerce  of  9,961  tons  over  that  reported 
for  the  year  ending  December  31, 1889. 


P  10. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2J  miles  of  its  course  had  been 
abandoned,  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville,  on  the  Karitan  River.  In  1880, 
when  the  present  project  for  improving  the  river  was  adopted,  the 
mouth  of  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a 
depth  of  6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal, 
some  distance  above,  had  decreased  to  3.3  feet.  Above  Washington  a 
depth  of  2.7  feet  existed  to  Bissetts,  3f  miles,  and  2.5  feet  to  Old 
Bridge,  the  head  of  navigation,  6^  miles  above  the  mouth  of  the  canal 
at  Sayreville.  The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The 
town  of  Washington  and  numerous  brickyards  did  a  commerce  on  the 
river  valued  at  $1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet 
mean  low  water  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow.  It  is  estimated  to  cost  $104,695.  There  is  no  present  pros- 
pect of  closing  the  old  mouth  of  the  river,  as  it  is  strenuously  opposed 
by  the  inhabitants,  whd  issue  injunctions  whenever  an  attempt  is  made 
to  place  material  in  that  part  of  the  channel.  That  i)ortion  of  the  proj- 
ect which  contemplates  cutting  across  the  meadow  is  also  held  in  abey- 
ance for  the  present  because  of  many  obstacles. 

An  appropriation  of  85,000  wa^s  made  in  the  aet  of  September  19, 
1890.  A  project  for  the  expenditure  of  this  appropriation,  continuing 
the  improvement  by  means  of  dredging,  in  rectifying  and  widening 
the  channel  near  the  Raritan  River  RaUroad  Company's  Bridge,  at  the 
8harp  bend  near  Washington,  and  at  Rourke  Reach,  about  1  mile  above 
Washington,  was  approved  October  20, 1890. 
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Specifications  were  prepared,  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  3, 1891,  for  improving  the  channel  by  dredg- 
ing, in  widening  the  approaches  to  the  draw  of  the  Baritaji  Biver 
Eailroad  Company's  Bridge,  giving  a  depth  of  4  feet  at  mean  low  water 
where  the  depth  is  now  from  0  to  4  feet:  in  widening  the  channel  at  the 
bend  below  Washington,  giving  a  deptn  of  8  feet  at  mean  low  water 
where  the  present  depth  varies  from  2  to  8  feet;  and  in  dredging  a  chan- 
nel through  the  bar  in  Eourke  Beach  to  a  depth  of  6  feet,  at  mean  lovr 
water,  where  the  depth  varies  from  4  to  6  feet.  Bids  were  opened  March 
10, 1891,  the  lowest  bidder  being  Edgar  M.  Payn,  at  38J  cents  per  cubic 
yard,  scow  measurement  (abstract  herewith).  This  bid  was  approved 
and  a  coiitract  entered  into  March  24, 1891,  for  the  renioval  of  12,000 
cubic  yards,  more  or  less,  of  material.  Work  under  this  contract  was 
begun  May  26  and  carried  on  continuously  to  the  close  of  the  fiscal 
year,  8,842  cubic  yards  having  been  removed. 

An  examination  of  the  work  done  in  the  neighborhood  of  the  rail- 
road bridge,  made  by  Mr.  C.  S.  Kelsey,  on  June  18,  gives  the  following 
information: 

The  dredging  at  the  Raritan  River  Railroad  Bridge,  over  South  River, 
proves  on  examination  to  have  been  done  as  direct,  and  is  of  deddea 
assistance  to  vessels  in  passing  the  draw. 

Below  the  bridge  for  a  distance  of  350  feet  the  channel  was  widened 
OD  the  west  side  by  a  cut  25  feet  wide  and  about  5  feet  deep  mean  low 
water;  above  the  bridge,  for  an  equal  distance,  the  width  was  increased 
by  cuts  25  feet  and  45  feet  wide.  This  improvement  by  cutting  away 
the  bank,  which  bent  around  in  front  of  the  draw-opening  both  above 
and  below  the  bridge,  gives  a  straight  stretch  of  good  water  in  front  of 
the  draw  for  a  considerable  distance  on  either  side. 

The  draw-tender,  Mr.  French,  stated  that  the  increased  ease  with 
which  vessels  now  pass  the  draw  was  readily  seen. 

The  foreman  of  a  new  brickyard  above  the  bridge  reported  that  his 
sailing  masters  all  considered  the  work  a  benefit,  and  that  the  draw 
was  now  much  easier  of  navigation  than  that  of  the  turnpike  bridge 
just  below. 

The  physical  changes  which  take  place  in  this  river  appear  to  be 
very  slow,  and  the  dredging  is  therefore  of  more  or  less  permanent 
value. 

The  expenditures  during  the  fiscal  year  amount  to  $374,  as  follows: 

Inspection $116.67 

Drafting 150.00 

Adminifltration 107. 33 

Total 374.00 

The  sum  of  $30,000  can  be  expended  profitably  as  regards  the  eflS- 
cient  prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 
1893.  It  would  be  applied  to  giving  the  channel  the  full  dimensions 
required  by  the  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry ;  nearest  light-house,  Great  Beds  Light,  in  Rantan  Bay,  N.  J. ;  nearest  lort, 
fort  at  Sandy  Hook,  N.  J. 

Amonnt  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30, 1891,  $16,592.09. 

Original  estimate $194,695.00 

Amonnt  appropriated 71,000.00 

Amount  expended 64,400.42 
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Mo7iey  siaiement, 

Jnly  ly  189Q,  balance  unexpended $1,973.58 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

6,973.58 

June  30, 1891,  amonnt  expended  during  fiscal  year 374. 00 

July  1^  1891,  balance  unexpended 6,599.58 

July  1, 1891,  amount  covered  by  uncompleted  contracts 4, 665. 00 

July  l,1891i  balance  available 1,934,58 

(Amount  (estimated)  required  for  completion  of  exlBtinfi^  project 123, 695. 00 

Amount  that  can  be  profitably  expended  |in  ilBcal  yeao-  ending  June  30, 1893  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahniract  ofJndtfor  improving  8<mih  Biver,  New  Jersey,  hy  .dredging ^  received,  and  opened 
March  10 y  1891,  under  advertieement  dated  February  S,  1891. 


Kame  and  addreas  of  ludder. 


AmoTuit 
arailable 

for 
dredging. 


Amonnt  of 
mat-erial  that 
can  be  re- 
moved for 
pric*  bid  per 
cubic  yard. 


Edgar  H.PaTii,  Albany,  i;r.Y.* 

Biohard  Parrott,  Newbnrg,  K.  Y 

Elijah  Bralnaxd,  New  York,  N.  Y 

Morzia  Sc  Cuminga  Dredging  Company,  New  York,  K.  Y  . 


Ou.  yds. 

12, 862 

8,333 

11, 236 

10,870 


*Go]itnust  entered  into  Haroh  24, 1891,  for  the  removal  of  12,000  cubic  yards,  more  or  leaa,  of  material. 


GOiaaSRClAI.  STATISTICS. 

The  following  statistics  relative  to  the  eommerce  of  South  River,  New  Jersey,  during 
the  year  ending  December  31,  1890,  were  kindly  furnished  by  Capt.  Lutlieir  Adjuns, 
Kew  BmnfiwiclL  N.  J. : 


ArtUflea. 

Amount. 

Value. 

Vesaela. 

ICumber. 

Average 
draft. 

Average 
tonnage. 

Bqfldf'ng  mfli^erli^I . . , . 

Tom, 
833,600 

21,054 
8,000 
1,500 

|r707,816 
96,300 
22,760 
136,325 

Steam  .. 

Feet, 

Goal  ana  wood 

SaU 

Barges.. 

3,325 
3,805 

0 
6 

70 

Fertillzera 

98 



Total 

864,154 

1,051,201 

7,130 



The  above  table  shows  an  increase  in  the  commerce  of  tihis  stream  of  53,804  tons 
over  that  reported  for  the  year  T 


F  II. 

IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JER8ET. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  ex- 
pense,  which  had  shoaled  in  1872  to  5J  feet,  and  in  1882  to  5  feet,  the 
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range  of  the  tide  being  1.7  feet.  A  large  coniiheree  was  carried  on, 
however,  value<l  at  *2,933,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Raritan  Bay,  ats  an  estimated  cost  of  $30,475. 

The  amount  expended  nnder  this  project  to  June  30,  1890,  was 
$30,475,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve 
in  Raritan  Bav  to  Kevport  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  for  the  ftrsib  4,200  feet,  and  100  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  increased  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carri^  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  exi)enditure  since  the  fiscal  year  ending  June 
30, 1890. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
feet,  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1893,  and  would  be  ai>plied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entij'.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  coUected  at  the  port  of  Perth  Amhoy  durinpf  the  fiscal  year 
ending  June  30,  1891,  $16,592.09. 

Oripnal  estimate  ( 187n ) $30, 475 

Revised  estimate  (18SI ) 40, 475 

Amount  appropriativl 30,  475 

Amount  expended 30, 475 

Money  statement. 

{Amount  (estimated)  require<l  for  completion  of  existiuff  project $10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    10, 000. 00 
Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  foUowing  statistics  relative  to  the  commerce  of  Keyport  Harbor,  New  Jersey, 
during  the  year  ending  December  31,  1890,  were  compiled  from  stntomeuts  fiimishod 
by  parties  making  shipments  over  this  water  way : 


Articles. 


AnKTiixkt. 


,  Ton». 

Produce 105,105 

Building  matorial '  80,050 

Fertillssew I  0 1 ,  000 

Coftl :  4, 550 

Miscellaneons 1, 360 


Total 222,965 


Value.     1  Vesaels. 

Number. 

draft,      tonnage. 

$4,532,875 

449,500 

155,000 

18,300 

103,000 

St4>ani  ..                4 

Sail 82 

Barges..'            97 

Feet.      \ 

C                365 
6  '               95 
«                185 



5, 268, 675 


Increase  in  tons  over  that  reported  for  year  1889,  53j 
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F  12, 

IMPROVEMENT  OF  MATfAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  tlie  Government  this  small  stream  was  ob- 
stracted  at  its  entrance  ihto  Keyport  Harbor  by  a  mud  flat  on  which 
the  best  depth  at  the  woi'st  section  was  3.1  feet  at  mean  low  watery 
though  the  3-tbot  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  Sat  a  good  4-foot  channel  existed  to  1 J  miles  above  the  mouth,  and 
theDce  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
at  the  freight  dock  600  feet  above  and  1 J  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties  it 
carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce  of 
the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000.  It  has 
since  increased  to  187,850  tons,  valued  at  $2,463,200. 

The  project  for  the  improvement  was  adopted  in  1881,  and  provides 
fcr  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1890,  the  amount  expended  under  this  project  was 
$21,000,  with  which  a  channel  had  been  dredged,  giving  the  required 
depth  from  the  mouth  to  the  freight  dock  at  Mattawan,  with  widths 
varying  from  100  to  30  feet. 

There  had  been  no  appropriation  for  this  stream  since  1882  until  the 
present  appropriation  of  $2,500  was  made  in  the  act  of  September  19, 
1890. 

A  project  for  the  expenditure  of  this  appropriation  in  dredging  the 
channel  to  the  full  width  and  depth  required  by  the  project  was  ap- 
proved October  9, 1890. 

Si)eciflcations  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  3, 1891,  for  dredging  a  channel  through  a 
bar  at  the  mouth  of  the  creek  to  a  depth  of  4  feet  at  mean  low  water, 
where  the  depth  is  now  from  2  to  4  feet  at  mean  low  water.  Bids  were 
oi>ened  March  10, 1891,  the  lowest  bidder  being  the  Atlantic  Dredging 
Company,  at  37J  cents  per  cubic  yard,  scow  measurement  [abstract 
herewith].  This  bid  was  approved  and  a  contract  entered  into  March 
21, 1891,  for  the  removal  of  5,300  cubic  yards,  more  or  less,  of  material. 
Work  will  be  begun  upon  the  completion  of  dredging  in  the  Arthur 
Kill,  as  both  works  were  awarded  the  same  contractor  and  are  included 
under  one  contract. 

Thifl  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  Ught-house,  Gieat  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N,  J. 

Amonnt  of  revenue  coUected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
ing June  90,  1891,  $16,592.09.  , 

Original  estimate $33, 120 

Amonnt  appropriated 23, 500 

Amount  expended 21,000 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1800 $2, 500. 00 

Julyl,  1801,  balance  unexpended 2,500.00 

July  1, 1891,  amount  covered  by  uncompleted  contra<'t.s 1, 987. 50 

July  1, 18B1,  balance  available 512.50 

======  < 
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{Amoniit  (cstimatod)  roquired  for  completion  of  exisiiu}^  jirojcci !j59,  62i>.  <X> 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      9, 620.  (X> 
Submitted  in  compliance  irith  requirements  of  sections  2  of  rivei  and 
harbor  acts  of  1B66  and  1867. 


Ahatract  of  bids  for  improving  Matiawan  Creek,  New  Jersey,  by  dredging,  received  and 
opened  March,  10, 1891,  under  advertisement  dated  February  S,  1891, 


Blchord  Parrott,  Newbuwr,  N.  Y 

James  McSpirit,  Jersey  City,  N.  J 

Eliiah  Brainsrd,  New  York,  N.  Y 

Auantic  Dredging  Company,  New  York,  N.  Y.-^  . 


*  Contract  entered  into  Haroh  21,  1891,  for  the  removal  of  5,300  cubic  yards,  more  or  less,  of  material. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  Mattawan  Creek,  New  Jersey, 
during  the  year  ending  December  31, 1890,  were -kindly  furnished  by  Mr.  J.  W.  Maggs, 
of  Mattawan,  N.  J. : 


Articles. 

Amount 

Value. 

Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

• 

T<m$. 
73,000 
70,000 
31,000 
10,000 
2, 550 
1,300 

$1, 825, 000 
280,000 
155,000 
100,000 
6,200 
97,000 

Steam  .. 

Sail 

Barges . . 

2 

79 

88 

5 

228 

Brick 

75 

Pertilizors      

150 

Lumber 

r^onl  taxA  nmfwl         ^-.        



Xotal 

187,850 

2,463,200 

160 

The  above  table  shows  an  increase  in  the  commerce  of  57,850  tons  over  that  reported 
for  the  calendar  year  1887. 


F  13. 
IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JERSEY. 

Shoal  Harbor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  5  miles 
west  of  the  entrance  to  Shrewsbury  Eiver,  Kew  Jersey.  The  harbor  is 
formed  by  a  slight  indentation  in  the  shore  line  where  Compton  Creek 
empties  into  the  bay.  The  outer  harbor  is  unprotected  by  projecting 
heswilands  or  other  natural  topographical  features.  The  creek  is  used 
principally  as  a  harbor  for  small  vessels  engaged  in  the  fish  and  oyster 
trade  and  contains  ample  depth  of  water  for  this  purpose,  except  at  the 
entrance,  which  nearly  runs  dry  at  low  water,  thus  preventing  vessels 
from  entering,  excepting  at  or  near  high  water, 
•    At  a  point  about  one-quarter  of  a  niile  above  its  mouth  the  creek  is 
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crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels  ever 
go.  The  village  of  Port  Monmonth^  located  on  the  left  shore  of  the 
harbor,  is  the  principal  shipping  point  for  garden  track  from  the  adja- 
cent farming  districts  and  for  fish  and  oysters  taken  in  the  bay.  These 
products  are  shipped  directly  to  .New  York  City  markets,  mostly  by  a 
steamboat,  drawing  about  4  feet  of  water,  making  daily  trips  between 
these  points.  Abou^  100  sloops  of  from  15  to  20  tons  burden  are 
engaged  in  the  fish  and  oyster  trade  and  find  shelter  during  stormy 
weathei;  in  the  lower  reaches  of  Compton  Creek,  whenever  they  can 
enter  the  same.  Its  present  commerce  is  reported  to  be  35,500  tons, 
mainly  farm  produce,  clams,  and  oysters. 

The  first  survey,  with  a  view  to  its  improvement,  was  made  in  1883, 
by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  whose  report,  dated 
January  7, 1884,  may  be  found  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  770. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  first  appropriation  was  made  in  the  recent  act  of  September  19, 
1890,  the  wording  being  as  follows:  "Improving  Shoal  Harbor  and 
Compton  Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deep  at 
mean  low  water,  $5,000."  A  project  for  its  expenditure  id  dredging, 
with  the  object  of  obtaining  a  4-foot  channel  iu  lieu  of  the  5-foot  channel 
as  projected  above,  was  approved  October  9, 1890.  It  is  not  the  present 
intention  to  build  the  dike  unless  this  shall  be  found  essential  to  the 
maintenance  of  the  channel. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3,  1891,  for  dredging  a  channel  from  the 
mouth  of  Compton  Creek  toward  Earitan  Bay,  as  far  as  the  funds 
available  will  permit,  to  a  depth  of  4  feet  mean  low  water  where  the 
depths  vary  from  0  to  4  feet  at  mean  low  water.  Bids  were  opened 
March  10, 1891,  the  lowest  bidder  being  Elijah  Brainard,  at  24f  cents 
per  cubic  yard,  scow  measurement  [abstract  herewith].  This  bid  was 
approved  and  a  conti^act  entered  into  March  20, 1891,  for  the  removal 
of  16,000  cubic  yards,  more  or  less,  of  material.  Work  under  this  con- 
tract was  begun  April  25, 1891,  the  amount  of  material  removed  to  the 
close  of  the  fiscal  year  being  10,808  cubic  yards,  resulting  in  a  channel 
improved  to  a  depth  of  4  feet  mean  low  water,  with  a  width  of  70  feet, 
for  a  distance  of  980  feet  from  the  steamboat  dock. 

The  expenditures  during  the  fiscal  year  amount  to  $1,649.80,  as  fol- 
lows: 

Dredging  under  contract $1, 201. 07 

Inspection 223. 33 

Drafting 8.25 

Administration 217. 15 

Total 1,649.80 

The  sum  of  $10,000  can  be  utilized  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  yetir  ending  June  30, 1893.  It 
would  be  expended  in  giving  the  channel  the  full  dimensions  required 
by  tiie  project. 

This  work  is  in  the  coUeetion  district  of  Perth  Amhoy,  which  is  the  nearest  port 
of  entry  j  nearest  light-house,  Navesink  Light;  and  nearest  fort,  fort  at  Sandy  Hook, 
N«  J. 
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Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30, 1891,  $16,592.09. 

Original  estimate $64, 130. 00 

Amount  appropriated 5, 000. 00 

Amount  expended 1, 649.  80 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000.  00 

June  30,  1891,  amount  exx>onded  during  fiscal  year 1, 649.  ^<0 

July  1,  1891,  balance  unexpended 3,  a50.  20 

July  1,  1891,  amount  covered  by  uncomj»leted  contracts 2.  758.  93 

July  1, 1891,  balance  available 591.  27 

{Amount  (estimated)  required  for  completion  of  existing  project 59, 130.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  improving  Skoal  Harbor  and  Compton  Creeks  New  Jersey  y  by  dredginff, 
received  and  opened  March  10, 1891,  under  advertisement  dated  February  3j  1891. 


Name  and  address  of  bidder. 


Price  bid 

per  cubic 

yard,  nieas- 

iired  in 

scows. 


Amount 

available 

for 

dredi^ing. 


Araonnt  of 
maU'rinl  tiiat 

can  b«i  rv- 

moved  for 
\wWv>  bid  per 

cubic  yard. 


Ricbard  Parrott,  Newburg,  N.  Y 

Elijah  Brainard,  New  Toric,  N.  T* 

Horria  «fe  Cmnings  Dredging  Company,  New  York,  N.  Y  . 


I  Cubic  yards. 

$4,000  1  6,C()7 

4,000  I  16,161 

4,000  I  8,888 


*  Contract  entered  into  Karoh  20, 1891,  for  the  removal  of  10,000  cnbSc  yards,  more  or  less,  of  material. 


C0M3IERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  during  the  year  ending  December  31, 1890,  were  kindly  furnished 
by  Capt.  Benjamin  Griggs,  of  Port  Monmouth,  N.  J.: 


Articles. 


Amount.       Value. 


Prodnce  and  coal 

Cbuns  and  fish 

Manure  and  limestone . 
Miscellaneous 


Ton*. 

25,000 

4,000 

5.900 

GOO 


Vessels. 


#75,000     Steam  . 
8,000  1  Sail..-. 

lh:m  

12,000  I 


Total. 


:t5.500 


106,300 


Number.   Average  !  Average 
draft,      tonnage. 


2 
100 


Feet. 


49G 
20 


102 


The  above  table  shows  an  increase  in  the  commerce  of  about  10,50Q  tons  over  that 


rci)orted  in  1884 
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F  14. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  mean  low  water  and 
from  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  lied  Bank, 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
U  miles. 

In  its  original  condition  the  river  was  much  obhtrncted  by  sand  bai's, 
ou  which  the  best  depths  at  mean  low  water  were,  at  the  month,  3,9 
feet;  below  Highlands  Bridge,  5.4  feet  at  Low(»r  Kocky  Point,  3*()  feet; 
at  Barley  Point,  3.3  feetj  at  Chalmer's,  5  feet;  at  Oceanic,  5».j  feet;  be- 
h>w  BeUevne,  3.1  feet;  at  Sea  Bright,  4.2  teet;  nt  Jiimpmg  Point,  2.0  feet; 
at  Sedge  Island,  2.8  feet.  A  survey,  completed  in  April,  1887,  shows 
the  depth  at  these  points  to  be  5.9  feet,  7.7  feet,  3.0  feet,  7.8  feet,  7.2  teet, 
4.5  feet,  5.9  feet,  4.4  feet,  respectively.  The  changes  which  have  taken 
jdace  in  these  depths  during  the  past  few  years  are  not  material,  and 
are  due  to  th^  constantly  shifting  sand  of  the  estuary  bed.  The  line 
sand  composing  the  bottom  is  so  movable  that  it  is  quite  impossible  to 
foretell  the  position  or  extent  of  the  new  shoals  Avhich  appear  each 
spring,  due  to  the  winter's  storms  and  tides;  but  during  the  summer 
the  channels  can  be  maintained  in  a  fau-ly  stable  condition,  because  of 
the  navigation  by  paddle  steamers  and  the  comparative  absence  of 
severe  storms. 

The  three  maps  accompanying  the  piesent  rei>ort  will  illustrate  the 
unstable  nature  of  the  river  bottom.  The  first  shows  its  condition  in 
the  spring  of  1889  before  dredging,  the  second  in  the  fall  of  1889  after 
dredging  the  cross-over  channel,  and  the  third  in  the  spring  of  1891, 
the  latter  indicating  the  position  of  the  temporary  dike. 

As  stated  in  my  report  for  1890,  a  project  for  the  expenditure  of  a 
portion  of  the  $10,000  allotted  by  the  act  of  September  19,  in  a  tem- 
porary pile  spur  dike  at  Upper  Rocky  Point  was  submitted.  This 
was  approved  October  20, 1890. 

Specifications  were  prepared  and  sealed  proposals  in\ited  by  adver- 
tisement dated  February  7,  1891,  for  building  this  temporary  pile  dike, 
by  driving  a  row  of  piles  12  inches  in  diameter  at  the  butt  as  close  to- 
gether as  practicable,  sawed  off  at  a  height  of  1  foot  above  mean  low  water 
and  connectedtogethersecurelyby  an  8-inch  by  12-inch  waling  piece,  upon 
which  were  to  be  bolted  0-inch  sheet  piles  placed  in  juxtaposition  jind 
penetrating  5  to  8  feet  into  the  river  bottom;  the  portion  to  be  built 
consisting  of  370  feet,  and  extending  in  the  direction  indicated  on  the 
diagram  (number  3)  accompanying  the  present  report.  Bids  were 
opened  March  20,  the  lowcvst  resi)onsible  bidder  being  (xeorge  Hum- 
phreys, at  $7.75  per  linear  foot  of  dike  completed  (abstract  herewith). 
This  bid  was  approved,  and  a  contract  entered  into  March  30  for  the 
construction  of  about  370  linear  feet  of  dike. 

Work  was  begun  on  April  30  and  comjdeted  June  0,  but  before 
the  completion  of  the  dike  it  was  found  that  the  extensive  scour  would 
soon  endanger  it,  and  two  loads  of  stone  riprap  have  since  been  placed 
along  the  sides  and  around  the  cluni])  of  long  i)iles  forming  its  present 
terminal,  thus  increasing  its  cost  to  j*3,728.51,  which  also  includes  a 
small  item  of  $41.03,  allowed  as  extras,  found  necessary  duinng  its  con- 
struction. 

Sufficient  time  has  not  yet  elapsed  to  judge  of  the  eft'ects  of  this  dike 
in  controlling  the  ebb  current,  a  portion  of  which  it  was  lioped  w<mld 
be  thereby  deflected  into  the  cross-over  channel,  but  at  the  close  of  the 
year  a  survey  for  this  purpose  will  be  made.    It  is  not  exi>ected,  how* 
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ever,  that  the  best  results  will  be  attained  until  the  dike  (;an  be  ex- 
tended entirely  across  to  the  flats  forming  tjie  middle  ground. 

The  channels  in  the  North  Branch  are  now  in  as  good  condition  as 
can  be  expected,  but  slight  dredging  being  necessary  at  a  point  between 
Upper  Eocky  Point  and  Oceanic. 

The  act  of  September  19, 1890,  appropriated  $10,000  for  the  Shrews- 
bury Eiver,  stipulating  that  $5,000  should  be  expended  upon  the  South 
Branch. 

A  project  submitted  for  expending  the  $5,000  for  the  South  Branch, 
in  dredging  at  the  bend  opposite  Sea  Bright  and  at  such  other  points 
as  might  be  suggested  by  the  steamboat  companies  making  use  of  the 
river,  was  approved  October  20, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3, 1891,  for  improving  Shrewsbury  River,  New 
Jersey  (South  Branch),  by  widening  and  deepening  the  channel  at  Nor- 
mandie  and  Sea  Bright,  by  dredging  to  a  depth  of  6  feet  at  mean  low 
water  where  the  depth  is  now  from  4  to  6  feet.  Bids  were  opened  March 
10, 1891,  the  lowest  responsible  bidder  being  P.  Sanford  Ross,  at  35 
cents  per  cubic  yard,  scow  measurement  (abstract  herewith).  This  bid 
was  approved  and  a  contract  entered  into  March  20, 1891,  for  the  re- 
moval of  11,000  cubic  yards,  more  or  less,  of  material.  Work  was  begun 
May  13  and  was  still  in  progress  at  the  close  of  the  fiscal  year,  when 
11,045  cubic  yards  of  material  were  removed.  The  material  is  being 
dei)Osited  behind  the  dike  immediately  south  of  the  channel. 

The  dike  at  the  mouth  of  the  river,  controlling  the  channel  over  the 
bar,  is  said  by  the  navigators  of  the  river  to  be  one  of  the  most  useful 
and  successful  of  the  Government  improvements.  This  dike  is  now  in 
very  bad  condition,  but  measures  will  shortly  be  taken  for  its  restora- 
tion. 

For  more  detailed  information  concerning  the  history  of  the  dikes 
reference  is  made  to  the  Annual  Report  on  this  improvement  for  1889. 
These  dikes  are  in  fair  condition  and  have  proved  quite  beneficial  in 
maintaining  the  channel  of  the  lower  North  Branch  or  Kavesink. 

It  is  thought  that  an  appropriation  of  $15,000  could  be  utilized  in 
dredging  and  restoring  the  dikes,  which  are  in  many  places  greatly  in 
need  of  repair,  and  an  additional  amount  of  $8,000  is  recommended  in 
order  to  strengthen  the  shore  line  of  Sandy  Hook  at  a  point  between 
Life-Saving  Stations  2  and  3,  where  the  Hook  becomes  very  narrow  and 
liable  to  be  washed  out  and  breached  by  heavy  storms,  thus  filling  up 
the  Shrewsbury  River  with  sand.  This  portion  has  heretofore  been 
kept  in  repair  by  the  Xew  Jersey  Central  Raihoad  Company,  but  after 
their  abandonment  of  the  route,  by  War  Department  order,  on  October 
next  the  narrow  portion  mentioned  must  be  cared  for  by  the  Govern- 
ment. 

In  addition  to  the  steamers  which  regularly  use  the  river  a  large 
number  of  small  sailing  vessels  are  engaged  in  the  shipment  of  coal, 
sand,  fish,  and  oysters. 

The  estimated  cost  of  the  existing  project  is  $254,502,  of  which 
$214,292.88  had  been  expended  June  30, 1890. 

The  expenditures  during  the  past  fiscal  year  amounted  to  $4,205.22, 
as  follows : 

Cost  of  sLeet-pile  dike  (North  Branch) $2,928.51 

Cost  of  surveying 260. 51 

Cost  of  drafting 225.00 

Cost  of  inspection 425. 95 

Cost  of  admtnistratiou 365. 25 

Total 4,205.22 
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\  amount  necessary  to  complete  the  existing  project  is  $30,062. 

\  river  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
nearest  light-house,  Navesink  Light ;  nearest  fort,  fort  at  Sandy  Hook,  New 

b  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
)  30,  1891,  is  $16,592.09. 

Bal  estimate  (revised  1887) $254,562.00 

kit  appropriated 224,500.00 

ut  expended 218,498.10 

Money  statemetit 

Jl,  1890,  balance  unexpended $207. 12 

at  appropriated  by  act  approved  September  19,  1890 10, 000. 00 

10, 207. 12 
J  30,  1891,  amount  expended  during  iiscal  year 4,205.22 

1,  1891,  balance  unexpended 6,001.90 

'  1, 1891,  outstanding  liabilities $800. 00 

'  1,  1891,  amount  covered  by  uncompleted  contracts 3, 986. 50 

4,786.50 

1.  1891,  balance  available 1,215.40 

Dount  (estimated)  required  for  completion  of  existing  project 30, 062. 00 

noun  t  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1893    23, 000. 00 

nbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I  harbor  acts  of  1866  and  1867. 


Uraet  of  hids  far  improving  Shrewsbury  River,  New  Jersey ,  South  Branch,  hy  dredging, 
received  and  opened  March  20, 1891,  under  advertisement  dated  February  S,  1891, 


Name  and  addreM  of  bidder. 


ons  D.  Wiiffht.  Pleasure  Bay,  K.  J 

IParrott,  Newburg,  N.  Y  .' 

I  Brainard,  Xew  YoSk,  If .  Y 

'    IBoM,  Jersey Citj',  N.  J.* 


Price  bid  per 
cubic  yard, 
meaaured  in 


AtNor-lAtSea- 
mandie.jbrigbt. 


Cmtii. 
40 
65 
40 
35 


.CenU. 
30 
65 
40 
35 


Amount 

available  for 

dredging. 


$4,000 
4,000 
4,000 
4,000 


Amount  of 
material  that 
can  be  re- 
moved for 
price  bid  per 
cubic  yara. 


CviM  yards. 
10,683 
6,154 
10, 000 
11,428 


t  entered  into  March  20, 1801,  for  the  removal  of  11,000  cubic  yards,  more  or  less,  of  material. 


trotf*  of  bids  for  tanetructing  timber  dike  in  the  North  Branch,  Shrewsbury  Biver, 
Jersey,  received  and  opened  March  SO,  1891,  under  advertisement  dated  February 
U891. 


Name  of  bidder. 

Address  of  bidder. 

Bat«per 
linoiu-  foot 
(370  foot). 

Amount  of 
bid. 

Kemarks. 

ry  M.  Domnua 

Newark.N.J 

Newburir,  X.  Y 

19.70 
8.25 
8.00 
7.75 
8.47 
8.25 

$3,580.00 
3, 052. 50 
3, 29.T  00 
2, 867.  50 
3, 1:33. 00 
3,052.50 

iam  PaiTott 

inford  Rons 

Jersey  City,  N.  J 

Brooklyn  N.  Y  ..     .. 

S??>  Humphri»v* 

'LoDTf^at.  bid 

lA  kSR-  ....:. :::::.: 

do  . . . .' 

Ao  Dufrnlh 

New  York-  N.  Y     . 

Doant  ATailable  for  diking,  $3,000. 

Dtnct  entered  into  March  30.  1891,  with  George  Humphreys,  the  lowest  bidder, 
icting  about  370  feet  of  sheet-pile  dike. 
KNGOI 64 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commeroe  of  Shrewsbury  River,  New  J« 
sey,  duriiiff  the  year  endinjr  December  31, 1890,  were  kindly  furnished  by  Ca] 
James  S.  llirockmorton,  of  Red  Bank,  N.  J. : 


Articles. 

Amount. 

Value. 

Veeaelfl. 

No. 

Average 
draft. 

Avera 
tonnu« 

FertillMM 

Coal 

T<m9. 
60,000 
75,000 
6,500 
155,000 
260,000 

$420,000 

800,000 

650,000 

1,600,000 

2,215,000 

fitoam.. 

SaU 

Barges.. 
Raffa... 

20 
44 

18 
20 

Feet. 
4.5 
3 
3 

Produce ' 

Total 

556,500 

5,185,000 

102 

} 

The  above  table  shows  an  increase  in  the  commerce  of  30,500  tons  over  that 
ported  for  the  year  ending  December  31,  1889. 


F  15, 
IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

In  its  origmal  condition  this  stream  had  a  depth  of  from  4  to  6  f( 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstruct 
at  its  outlet  into  the  ocean  by  a  sand  spit,,  which  had  deflected  t 
stream  into  a  channel  paraUel  with  the  beach,  communicating  with  t 
ocean  across  shifting  sand-bars,  on  which  the  best  depth  did  not  exce 
1 J  feet  at  mean  low  water ;  mean  range  of  tide  2,4  feet  In  severe  ston 
this  channel  was  sometimes  entirely  closed  by  the  sand. 

The  project  for  its  improvement  was  adopted  in  1879,  and  conte 
plated  dredging  the  lower  river  and  obtaining  by  means  of  jettie.' 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $39,0^ 
with  which  two  jetties  had  been  constructed,  but  neither  to  its  f 
length,  appropriations  having  ceased  in  1882.  Xo  permanent  impro^ 
ment  had  been  effected. 

Li  reference  to  the  appropriation  made  in  the  recent  river  and  hail 
act  attention  is  invited  to  the  subjoined  report,  which  was  approved 
the  Secretary  of  War,  December  30, 1890. 

New  ToRit,  December  19 j  169C 

General:  The  river  and  harbor  act  of  September  19,  1890,  includes  the  follow 

item:  <' Improving  Squau  River,  New  Jersey,  by  the  removal  of  obstructions  plai 

by  the  Government  at  the  moutn  of  said  river,. if,  in  the  discretion  of  the  Secret] 

of  War,  the  same  should  be  done,  two  thousand  dollars.'^ 

In  reference  to  this  item  I  have  the  honor  to  submit  the  foUowing  special  repo 

Squan  River,  also  known  iis  Mansisquan,  is  one  of  the  numerous  shallow  inlets 

the  New  Jersey  coast,  which  quite  evidently,  at  one  time  were  open  to  the  sea,  1 

subsequently  closed  by  continuous  beaches,  through  which  the  inclosed  water  tl 

forced  a  narrow  naasage.    An  instance  of  this  in  very  modem  times  is  shown 

Point  Judith  Pond,  on  the  eoant  of  Rhode  Island. 

In  the  New  Jersey  inlets  there  Is  a  marked  tendency,  undoubteBly  duo  to  lit  to 
currents,  to  a  northward  oxtenniim  of  tlie  south  side  of  the  outlet,  which,  in  1 
case  of  Sandy  liook,  ha«  reached,  a  renin rkabl©  development.  This  deveioiim^ 
of  the  south  spit  usually  continues  until  tiie  entrance  forms  a  strong  sigmoid  cur 
and  remains  in  this  condition  until  the  southern  salient  of  the  current  thins  out  a 
weakens  the  ndjouiing  portion  of  the  sand  spit  to  such  an  extent  afl  to  cause  a  rupti 
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at  tbls  point,  darinc  some  unusual  storm^  and  the  entrance  henceforth  takes  this 
new  direction,  the  old  entrance  filline  up.  The  northward  extension  of  the  southern 
spit  then  gradually  progresses  as  before,  and  so  on  indefinitely. 

In  the  case  of  Manasquan,  the  regularity  of  this  movement  has  been  interfered 
with  somewhat  by  the  north  dike,  but  the  south  dike  has  been  of  no  benefit,  for  the 
reason  that  it  was  never  united  with  the  southern  spit  at  its  seaward  ertremity, 
thn8  allowing  the  current  to  run  behind  it  and  completely  isolate  it,  as  shown  in  the 
accompanying  diagram.  No.  4. 

At  present  a  portion  of  the  eastern  end  of  this  dike  extehds,  in  a  dilapidated  con> 
dition,  under  the  existing  channel,  which,  however,  shows  depths  at  this  point  at 
least  as  great  as  those  of  the  bar  at  the  entrance. 

In  view  of  the  facts  that  the  channel  is  only  used  by  a  few  pleasure  yachts  during 
the  summer  months ;  that  the  entrance  is  at  any  time  liable  to  abandon  its  present 
coarse,  as  above  explained,  and  that  the  limited  amount  of  the  appropriation  would 
not  afibrd  sufficient  inducement  to  contractors  to  undertake  what  must  be  a  some- 
what difficult  and  hazardous  work,  I  am  of  the  opinion  that  the  removal  of  the  ob- 
straotions  alluded  to  in  the  act  of  September  19  is  not  necessary. 

In  regard  to  the  history  and  past  and  present  condition  of  this  improvement, 
nference  is  made  to  the  following  report  of  Mr.  C.  8.  Kelsey,  assistant  engineer: 

REPORT  OF  MR.   C.  S.  KELSEY. 

New  York,  October  17, 1890. 
Captain:  I  have  the  honor  to  submit  the  followinj?  information  relating  to  the 
Kanasquan  Inlet  improvement,  and  the  condition  of  the  Government  works  at  that 
place: 

'  Congress,  in  1879,  appropriated  $12,000  for  the  inii>rovoment  of  the  inlet,  afber  a 
imrvey  and' plans  had  been  submitted  by  Colonel  A^^aconib.  estiuiatiug  the  cost  of  the 
pioposed  improvement  at  $52,120. 

Before  work  was  begun  the  matter  was  submitted  to  tlie  Board  of  Engineers  and 
they  reporte<l,  in  1880,  against  the  advisalrility  of  uiidi^rtaking  any  improvement, 
concIuGUng  that  ^'the  piers  as  proposed  would  not  kee])  open  a  ehauuel,'^  and  that 
tbey  were  not  satisfied  that  the  imi>rovement  of  the  harbor,  as  laid  down  in  the 
plans,  would  be  of  much  benefit.  They  estimated'  the  cost  of  plans  promising  any 
We  of  success  to  be  from  $200,000  to  $260,000. 

Uonjnress,  however,  appropriated  $20,000  more  for  the  work,  making  a  total  of 
$32,000  available  in  1881.  Colonel  Michler,  then  in  charge,  was  instructed  by  the 
Chief  of  Engineers  to  expend  this  money  according  to  plaus  suggested  by  Colonel 
Michler. 

These  plans  were  to  the  effect  that,  if  it  was  decided  to  attempt  some  plan  of  im- 
piovement,  the  general  lines  of  dikes  as  proposed  by  Colonel  Macomb  (see  sketch  1) 
might  be  successfully  adopted.  But  it  was  nut  expected  to  secure  an  available  harbor 
of  refuge,  and  the  objeet  of  the  works  was  simply  to  "  restrain  the  wanderings  of 
the  inlet  and  to  direct  the  fiow  of  the  tidal  currents  through  the  inlet  in  a  constant 
channel  acooss  the  beach ; "  while  even  this  result  was  hardly  to  be  hoped  for  without  a 
further  extension  of  the  piers  than  the  funds  avaihible  would  i>ermit,  and  no  reliable 
estimate  of  the  final  cost  could  be  predicted. 

In  1^2  Congress  appropriated  $7,000  for  coiitiuuiug  the  work.  A  project  changing 
the  location  or  the  south  pier  was  approved,  and  work  was  begun  on  the  south  dike 
at  a  point  in  the  proposed  structure  about  100  feet  inside  the  end  of  the  north  dike 
as  built.  After  building  475  feet  pf  the  dike  inward  toward  the  shore  and  reaching 
tibe  low-water  mark  the  funds  were  expended,  leaving  300  feet  yet  to  be  built  to 
connect  with  high- water  mark  at  the  Hhore.  At  the  close  of  the  work  there  was  a 
^sod  4-foot  channel  into  and  through  the  dikes  as  shown  by  sketch  2. 

The  resultant  effect  of  the  two  dikes  as  constructed  soon  developed  the  weak 
paints  in  their  location.  The  channel  in  the  bay  above  being  on  the  south  side,  while 
the  opening  between  the  dikes  was  on  the  north  side,  a  reveraed  curve  must  be  made 
to  pass  from  one  into  the  other.  It  was  ou  these  curves  that  the  current  needed 
aMistauce,  giving  the  north  dike  a  slight  curve  to  the  south  to  turn  the  flood  in  that 
direction,  and  also  curving  the  inner  arm  of  the  south  dike  to  the  west  to  ease  the 
Ahruptness  of  the  ebb  deflection  towanl  the  opening  between  the  dikes.  Under 
these  conditions  the  flood  would  have  to  de])osit  its  load  of  sand  where  the  returning 
ebb  could  carry  it  out  a^ain. 

As  it  was,  the  flood  coming  in  heavily  charged  with  sand  was  trained  in  a  northwest 
direction  by  the  north  dike  and  directe<l  square  against  a  witle  »hoal  on  the  north 
sliore,  just  above  the  opening  between  the  dikes,  while  the  ebb  coming  down  in  a 
southeast  direction  expended  its  force  ou  the  south  shore,  and  hiul  no  opportunity  to 
attack  the  deposit  of  sand  left  on  the  shoal  mentioned  above. 

Under  these  conditions  the  shoal  enlarged  rapidly,  crowding  the  ebb  more  and 
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more  to  the  south  as  it  widened  oat.  Moreover  the  ebb,  coming  down,  struck  i 
inner  arm  of  the  south  dike  at  nearly  a  right  angle,  and  must  either  turn,  cross  ov 
and  turn  another  right  angle,  or  else  cut  for  itself  a  new  channel  to  the  south  a 
around  the  unfinishedTend  of  the  south  dike. 

Following  the  course  of  least  resistance  the  latter  was  what  occurred.  When  t 
began  to  be  apparent  in  the  following  year,  1884,  an  a]»peal  was  made  to  Congr 
for  funds  to  complete  the  shore  end  of  the  dike.  This  appeal  was  continued  e; 
year  without  avail  until  1888,  when  the  work  was  stricken  off  from  the  lists  of  i 
provements. 

Sketch  3  shows  the  condition  in  1887,  when  a  narrow  cut  had  worked  throi 
around  the  entire  south  dike. 

Sketch  4  shows  the  present  condition. 

It  has  filled  up  solid  between  the  dikes  to  a  height  of  4  or  5  feet  above  high  wai 
no  force  being  left  to  keep  clear  the  opening  when  once  the  ebb  had  formed  apass^ 
south  of  the  south  dike. 

Onoe  clear  of  the  dikes  the  channel  was  free  to  shift;  about  under  its  original  c 
ditions,  and  has  now  reached  a  stace  precisely  like  that  before  the  commencemen 
the  work  in  sketch  1.  Driven  back  by  the  wall  of  sand  at  the  beach  the  currcii 
turned  against  the  outer  end  of  the  dikes  and  has  demolished  the  last  100  feet  of 
south  dike,  the  thread  of  the  current  passing  directly  over  the  ruins.  This  fprms 
obstruction  having  about  the  same  depth  over  it  as  on  the  outer  bar,  li  to  2  feei 
mean  low  water,  or  4  to  4^  feet  at  mean  hiffh  water.  Were  the  whole  south  dike 
moved  the  channel  might  some  day  in  its  wanderings  come  back  unaided  to 
neighborhood  of  the  nortli  dike,  but  the  probable  outcome  is  that  the  mouth  \ 
become  stopped  up  during  a  storm,  and  at  its  abatement  a  breach  will  occur  giv 
a  more  direct  outlet,  the  dikes  becoming  buried  up  entirely. 

To  remove  the  ouU^r  end  of  the  south  dike  would  render  any  attempt  to  pass 
inlet  less  hazardous,  but  it  is  not  likely  that  any  contractor  would  be  tempted 
the  fiinds  available  to  risk  his  plant  in  so  dangerous  a  locality.  Moreoi^er  the  ex 
enoe  and  character  of  the  outer  bar  limits  its  use  to  a  few  yaehts  in  summer  and 
gether  with  the  railroad  facilities  presents  the  growth  of  any  commerce. 

It  would  not  seem  best  therefore  to  attempt  to  remove  any  portion  of  the  dil 
but  it  is  suggested  that  $300  or  more  of  the  funds  be  made  available  for  a  sur' 
showing  more  in  detail  the  present  eonditiun  and  for  further  study  of  the  chau 
that  may  take  place  in  the  inlet.  Such  a  record  would  be  of  commensurate  valu< 
the  profession. 

Verj'  respectfully  submitted. 

C.  S.  Kki-skv, 

Assistant  Engincci 

Capt.  Tiios.  L.  Casey, 

Carps  of  Knffincei'K,  U.  S.  A» 

Rcsprrtfully  siibmiitod. 

Thos.  L.  Casey, 
Captmity  Corps  of  Engineer. 

Brig.  (Jen.  Thomas  L.  Casky, 

Chief  of  Entjiueers,  U,  S.  A, 

(Through  Col.  H.  L.  Abbot,  Division  En<;incer,  Northeast  Division.) 

There  were  no  expenditures  on  aecount  of  this  work  durini^  the  tin 
year. 

This  work  is  in  the  collection  district  of  Porth  Amboy,  N.  J.,  which  is  the  nea: 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nea: 
fort,  fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  coUect/ed  at  the  i)ort  of  Perth  Amboy,  N.  J.,  during  the  fij 
year  ending  June  30,  1891,  $16,592.09. 

Orig^inal  estimate  (1879) $52, 

Revised  estimate  (1882) 72. 

Amount  appropriated 11, 

Amount  expended 39, 

Money  Htaiemeiit. 

Amount  appropriated  by  act  approved  September  19,  1890 $2,  OCX 

July  1,  1891,  balance  unexpemled 2,  0(X 

r  Amount  (estimated^  required  for  completion  of  existing  project 31,  00( 

{  Submitted  in  complisnce  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  18(56  and  1867. 
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F  l6. 

REMOVING  SUNKEN  VESSELS  OF  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

WRECK    OP    BARGE    NELLIE    AT   ENTRANCE    TO    ARTHUR  KILL,  NEW 
YORK  AM)  NEW  JERSEY. 

I^EW  York,  September  22^  1890. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
romoval  of  the  wreck  of  the  barge  Nellie  at  the  entrance  of  Arthur  Kill, 
near  Elizabethport,  N.  J. 

This  wreck  was  rex)orted  as  an  obstruction  by  Mr.  D.  C.  Ohase  in  a 
letter  dated  July  23. 1890,  the  letter  being  transmitted  to  the  Depart- 
ment on  July  24.  In  reply  a  report  was  requested  as  to  whether  the 
wreck  was  such  an  obstruction  to  navigation  as  contemplated  by  sec- 
tion 4,  river  and  harbor  act  of  June  14, 1880,  and,  if  so,  requesting  an 
estimate  of  cost  of  removal.  A  report  with  estimated  cost  of  removal 
was  submitted  July  30, 1890,  which  was  approved  by  the  Secretarj^  of 
"War  August  2,  and  the  owners  were  thereuijon  notified  August  6  that 
unless  the  wreck  were  removed  by  them  within  30  days  it  would  be 
removed  by  the  United  States  as  soon  thereafter  as  possible. 

Circular  letters  dat^ed  August  11  were  sent  to  several  of  the  most  re- 
liable dredging  and  wrecking  firms  in  New  York  inviting  bids  for  doing 
the  work  of  removal,  which  bids  were  opened  September  6.  The  firms 
bidding  were  as  follows : 

JnfanF.  Baxter,  308  West  street,  New  York  City,  N.  Y $200 

K.  G.  Packard,  33  Pine  street,  New  York  Citv,  N.  Y , 240 

AVilliam  E.  Chapman,  70  South  street,  New  York  City,  N.  Y 250 

The  bid  of  J.  F.  Baxter  was  accepted,  and  the  bidder  iiotiiicnl  to  be- 
gin work  within  tlie  stipulated  time  of  10  days. 
The  wreck  has  been  removed  in  a  satisfactory  mainier.    *    •    •  * 
Respectfully  submitted. 

Thos.  L.  Carky, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EnginverH,  r.  S.  A. 


F  17. 

PRELIMINARY  EXAMINATION   OF  PRINCKSS   BAY,  STATEN  ISLAND,  NEW 
YORK,  FOR  BREAKWATKK. 

[Priutcd  in  Hou«m»  Ex.  Doc.  No.  109,  Fifty-firot  CongroKH,  Aeooud  soaslon.) 

Office  of  the  Chief  of  Engintoers, 

United  States  Army, 
Washington^  I).  C,  Deceniher  19, 1S90. 
81B:  I  have  the  honor  to  submit  hc^rewith  a  copy  of  report,  dated 
December  4, 1890,  from  Capt.  Thomas  L.  Casey,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  "  Princess  Bay,  Staten 
Island,  for  breakwater,''  New  York,  made  to  comply  with  provisions  of 
the  river  and  harbor  act  of  September  19, 1890. 
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It  is  the  opinion  of  Captaiu  Casey  and  of  Col.  H.  L.  Abbot,  Corps 
En<fine€rfl,  Division  Engineer,  Northeast  Division,  that  this  bay  is  ui 
worthy  of  improvement.    1  concur  in  their  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gmi.,  Chief  of  Engineers, 

Hon.  Redfield  Proctor, 

Secretary  of  War. 


•    report  of  captain  thomas  i..  casey,  corps  of  enoineers. 

United  States  Engineer  Office. 

Xew  York,  December  4,  1890. 

General  :  In  compliance  with  department  letter  of  September  li 
1890, 1  tave  the  honor  to  submit  the  following  report  on  a  prelimina: 
examination  of  Princess  Bay,  Staten  Island,  New  York,  with  a  view 
its  protection  by  dikes  or  other  means. 

Princess  Bay  is  a  shallow  indentation  or  bight  of  the  coast  of  Stat< 
Island,  and  is  exposed  to  storms  &om  the  east  to  southeast.    It  is  shi 
low,  but  serves  as  a  haven  for  very  small  boats,  which  at  high  tide  n 
into  the  mouth  of  a  creek  which  opens  into  the  bay  to  the  westward 
Seguine  Point. 

There  are  two  methods  of  protection  which  might  be  suggested;  oi 
a  system  of  heavy  dikes  just  outside  the  deep  channel  of  Earitan  Ba 
which  may,  however,  be  dismissed  at  once,  as  its  cost  will  be  at  lea 
$300,000;  tne  other  by  means  of  a  smaller  dike  parallel  with  the  sho 
line  and  extending  southwestwardly  from  Seguine  Point,  as  sliowii  < 
the  accompanying  sketch,*  and  the  excavation  of  an  inner  harbor  8 
by  300  by  8  feet  at  mean  low  water.-   This  i>lan  will  cost  $40,000. 

The  object  of  tlie  proposed  harbor  is  to  protect  tlie  fleet  of  smj 
boats  engaged  in  the  oyster  and  clam  industryr  which,  from  the  inclos< 
document  from  the  Census  Bureau,  seems  to  be  very  ext^insive.  As 
protection  to  this  amount  of  invested  capital  it  would  certainly  api)e 
desirable  to  have  a  small  harbor  at  this  point  as  a  shelter  from  liea^ 
and  sudden  storms,  but  whether  the  protection  of  a  single  industi 
probably  controlled  by  a  few  individuals,  properly  comes  under  t! 
head  of  improvements  for  the  benefit  of  commerce  or  is  a  fit  subject  f 
appropriations  in  the  river  and  harbor  bill  is  a  doubtful  point,  whi< 
I  will  not  attempt  to  decide.  In  my  opinion  it  does  not  come  under  tl» 
head,  but  is  a  propjer  subject  for  special  legislation. 

K,  under  these  circumstances,  it  be  deemed  proper  to  make  the  sii 
gested  improvement,  the  survey  will  cost  8500. 

EespectfuUy  submitted. 

Tnos.  L.  Casey, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
.  (Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engines 
Northeast  Division.) 

•Not  reprinted. 
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[Secon<1  indorseraont.] 

F.  S.  Engineer  Office, 
Xeiv  York,  December  tf,  1890. 
Respectfully  returned  to  Col.  H.  L.  Ahbo^  Corps  of  Engineers,  Divi- 
sion Engnineer,  Northeast  Division. 

•  •••#•# 

This  work  is  not  worthy  of  improvement. 

Thos.  L.  Casey, 
Captain^  Corps  of  Engineers. 

[Third  indortement.] 

Northeast  Division,  Engineeb  Office, 

I^ew  YorTCj  December  17 ^  1890. 
Respectiully  forwarded  to  the  Chief  of  Engineers,  XJ.  8.  Army. 
In  my  judgment  this  work  is  not  worthy  of  improvement. 

Henbt  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt  Brig.  Gen.y  U.  8.  A.^ 

Engineer  Northeast  Division. 


letter  of  hon.  robert  p.  porter,  super intendsnt  op  census. 

Department  of  the  Interior,  Census  Office, 

Washington,  November  14,  1890. 
Dear  Sir:  In  response  to  your  request  made  upon  this  office,  I  take  pleasure  in 
iDcloBing  to  yon  a  preliminary  statement  of  the  nnmber  of  vessels  and  men  employed 
in  oyster  culture  on  the  north  side  of  Raritan  Bay. 
Very  respectfully, 

EOBERT  p.  Porter, 

Superintendent  of  Census, 

Capt.  Thos.  L.  Casey,  • 

United  States  Engineers. 


Department  of  the  Interi6r,  Census  Office, 

Washington,  November  14, 1890, 
Dear  Sir:  In  accordance  with  his  request  I  have  prepared  for  Capt.  Thos.  L. 
Caaev,  U.  8.  Army,  a  preliminary  statement  of  the  oyster  and  clam  industry  of  Rich- 
mond County,  K.  x.  It  is  quite  complete,  but  subject  to  such  slight  correction  as 
may  hereafter  need  to  be  made.  It  is  not  easy  to  separate  that  part  of  Richmond 
County  which  relates  to  Princess  Bay.  I  belieye,  however,  that  the  entire  clam  and 
oyster  industry  of  that  region  would  be  more  or  less  affected  by  any  improvements 
which  were  made  at  Princess  Bay. 
Very  respectfnlly, 

C.  W.  Smilky, 
Sjpecial  Agent  Fish  and  Fisheries. 

Hon.  Robert  P.  Porter, 

Superintendent  of  Census. 
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Oyster  and  clam  industry,  JRichmond  County,  Kew  'lark, 
CLAHS. 


• 

Number. 

Yalae. 

Oatflt. 

Sloops 

0 
71 

$8,350 

4,027 

500 

$910 
998 

Other  boatA 

Cash  capita]  , , .  . .    . . 

Total 

10,877 

J,9()8 

Total  capital  inrested $12, 786. 00 

Catch  in  1889  (44,012  buBhols) 36,442.70 

Number  of  men  employed 88 

OYSTERS. 


, 

Number. 

Value. 

Oatflt. 

Sloops .... 

78 
818 

180,050 
20,276 

$10,220 
4,062 

Other  boats 

Total .     -  - - 

886 

100,326 

14,282 

Total  capital  invested,  boots $114,  eos.  00 

Capital  m  other  property 319,610.30 

434,227.36 


Catch  in  1889  (192,850  buslu-ls) 192,850.00 

Seed  (60,331  bushels) 30,165.60 

223, 015.. '30 

Acres  under  cultivation 

Number  of  men  employed , 


2, 109. 10 
490 


Fi8. 

PRELIMINARY  EXAMINATION  OF  HACKENSACK  RIVER,  NEW  JKRSiiY, 
FROM  BELOW  THE  NEWARK  AND  NEW  YORK  RAILROAD  BRIDGE,  ON 
NEWARK  BAY,  TO  THE  TOWN  OF  HACKENSACK. 

United  States  Engineer  Office, 

I^ew  Yorlc,  December  5, 1890. 

Getter AL :  I  have  the  honor  to  make  the  following  report  on  a  prelim- 
inary examination  of  the  Hackensack  Eiver,  !N^ew  Jersey,  from  New- 
ark Bay  to  the  town  of  Hackensack,  in  accordance  with  recinirements 
of  Department  letter  of  September  20, 1890. 

A  preliminary  examination,  and  later  a  survey,  of  the  upper  half  of 
this  part  of  the  river  was  made  in  1888-'89,  and  reports  submitted  to 
the  Chief  of  Engineers  on  October  24, 1888,  and  June  30, 1889.  The 
present  examination  was  confined,  therefore,  to  the  lower  7  miles  of 
the  Hackensack  Eiver.  An  inspection  of  this  length  only  was  there- 
fore made,  and  soundings  taken  above  and  below  each  of  the  ten 
bridge  crossings  to  determine  the  relative  position  of  draw  to  channel, 
and  numerous  soundings  were  made  upon  the  bar  or  middle-groim(i, 
below  the  lower  bridge.  At  each  wharf  inquuies  were  made  concern- 
ing the  amount  of  commerce  and  facilities  required. 
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The  Hackensack  is  a  tidal  river,  flowing  through  low  marshy  land, 
with  a  mean  rise  and  fall  of  4.5  feet.  Navigation  on  the  river  is  limited 
to  such  craft  as  can  cross  Newark  Bay,  the  outlet,  where  a  depth  of 
10  feet  mean  low  water  has  been  made,  and  is  to  be  maintained.  The 
Hackensack  possesses  depths  superior  to  those  of  the  bay,  and  also 
an  ample  width  for  more  than  12  miles  above  the  bay,  the  only  obstruc- 
tions to  free  navigation  being  the  numerous  bridges. 

The  improvement  asked  for  is  a  channel  10  feet  deep  at  mean  low 
water,  through  the  shoal  just  below  the  lower  bridge — ^the  Central 
Railroad  of  New  Jersey. 

This  shoal  proves,  on  examination,  not  to  be  a  bar  across  the  channel, 
but  a  middle  ground  dividing  the  channel  below  the  bridge  into  two 
branches;  through  the  west  branch  the  flood  maintains  a  good  chan- 
nel 600  feet  wide,  from  Newark  Bay  upward;  the  eastern  branch,'  an 
ebb  channel,  shoals  gradually  from  the  bridge  downward,  disappears 
altogether  at  theentrance  to  thebay^  and  is  useless  for  practical  naviga- 
tion- The  bridge  crosses  the  river  just  at  the  head  of  tliis  shoal,  where 
the  channel  divides,  and  the  draw  being  located  to  the  east  instead  of 
west  of  the  shoal,  compels  vessels  to  cross  this  middle-ground,  in  going 
from  the  channel  below  through  the  draw  to  the  channel  above.  The 
least  depth  where  they  cross  the  shoal  is  about  7  feet  mean  low  water. 
Old  surveys  on  the  files,  made  before  the  building  of  the  bridge,  indi- 
eate  that  the  same  conditions  existed  then,  and  show  that  the  locators 
of  the  draw  were  somewhat  careless  in  fixing  its  position.  By  moving 
the  draw  about  400  feet  to  the  westward  it  would  be  near  the  center  of 
a  continuous  channel  more  than  600  feet  wide,  and  all  cause  for  com- 
plaint would  be  removed.  The  draw  in  itself  is  satisfactory,  having 
two  openings  50  feet  in  the  clear  and  working  by  steam.  To  dredge* 
off  the  head  of  the  shoal  would  require  a  cutting  800  by  200  feet  and 
the  removal  of  24,000  cubic  yards,  at  a  cost  of  $7,000.  It  is  doubtful  if 
such  a  cut  would  remain  open  if  made,  lying  obliquely  to  the  currents. 

Two  miles  above  this  bridge  there  is  another,  the  Hudson  County 
Turnpike,  seriously  obstructing  navigation.  It  lies  just  above  tw^o  rail- 
road bridges,  the  three  being  included  within  a  distance  of  600  feet.  It 
ha^  only  one  opening  of  37  feet  clear,  and  is  placed  close  against  the  ab- 
rupt west  bank  of  the  channel.  In  addition  to  the  narrowness  of  the 
draw,  the  flood  current  is  said  to  run  foul  of  the  opening. 

The  remaining  bridges,  in  comparison  with  these  two,  offer  no  serious 
obstruction  to  present  commerce. 

The  water  firont  along  the  east  bank  of  the  Hackensack,  being  situ- 
ated just  back  of  Jersey  City,  which  is  rapidly  extending  to  the  banks 
and  certain  to  require  and  utilize  all  available  water  front,  is  already  held 
at  high  valuations  and  entitled  to  the  protection  and  maintenance  of  tlie 
fall  capacity  of  the  Hackensack  Channel.  At  present  there  are  but 
eight  docks  below  the  Erie  Bailroad  Bridge,  doing  an  annual  business 
68timate<l  as  follows: 


Articles, 

Tons. 

1,000 
«,00fl 
2.000 

Value. 

lumber 

$750,000 
25,000 

Brick  and  ImildinK  inatorlal 

8ttiHl  and  ni!w4^1lAn<¥iii«      r  . 

3  600 



Total 

11,600 

778,800 

To  this  must  be  added  the  commerce  above  the  Erie  Bridge,  estimated 
in  the  report  of  1889  at  246,540  tons— value,  $1,743,345. 
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This  river  is  worthy  of  iinprovemcnt,  and  a  survey  at  the  localities  of 
the  two  obstructing  bridges,  on  which  to  base  a  relocation  of  the  draw 
openings  or  dredging  below  the  lower  bridge,  is  estimated  to  cost  $400. 
Eesi)ectfiilly  submitted. 

Thos.  L.  Casey. 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  SngineerSyU.  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

[Third  indorseineiit.] 

Northeast  Division,  Engineer  Office, 

JSTew  YorJc,  December  16j  1890. 

Respectfiilly  forwarded  to  the  Cliief  of  Engineers. 
I  concur  with  Captain  Casey  in  thinking  that  this  river  is  worthy  of 
improvement,  and  favor  the  survey  recommended. 

Henry  L.  Abbot, 
Coloi^el  of  Ungineers,  Bvt  Brig.  Gen,,  U.  8.  A., 

Engineer  JSTortheast  Division. 


SURVEY  OF  HACKENSACK  RIVER.  FROM  BELOW  THE  NEWARK  AND  NEW 
YORK  RAILROAD  BRIDGE/ON  NEWARK  BAY,  TO  THE  TOWN  OF  HACK- 
ENSACK. 

United  States  Engineer  Office, 

Xew  TorJcy  September  5, 1891, 

General:  I  have  the  honor  to  transmit  herewith  a  report  on  the 
survey  of  the  ITackensactk  Eiver,  !N^ew  Jersey,  "fi:om  below  the  Newark 
and  Kew  York  Eailroad  Bridge,  on  T!«5^ewark  Bay,  to  the  town  of  Hacken- 
sack,"  as  authorized  by  the  act  of  Congress  approved  September  19, 
1890. 

The  act  of  August  11,  1888,  authorized  the  survey  of  that  portion  of 
the  river  between  the  lower  bridge  in  the  town  of  Hackensack  and  the 
Brie  Railway  Bridge,  aTid  a  report  and  accompanying  map,  upofl  this 
portion  of  the  river,  was  published  in  my  Annual  Report  for  1889,  page 
842  et  seq.  In  order  to  complete  the  siirvey,  as  ordered  by  the  act  of 
September  19, 1890,  it  only  remained,  therefore,  to  investigate  that  por- 
tion of  the  river  between  the  Erie  Railway  Bridge  and  a  point  "below 
the  Newark  and  New  York  Railroad  Bridge,  on  Newark  Bay." 

The  accompanying  rei)ort  of  Mr.  C.  S.  Kelsey,  assistant  engineer,  who 
made  the  survey.  May  9-2o,  1891,  will  give  the  details  of  the  work  and 
explain  the  methods  pursued  in  taking  the  thorough  system  of  current 
measurements  in  the  neighborhood  of  the  bridges,  which  form  one  of 
the  most  conspicuous  and  iisefiil  features  of  the  survey. 

The  channels  throughout  this  part  of  the  river  are  uniformly  wide 
and  deep,  and  the  principal  obstructions  are  the  numerous  bridges  and 
a  shoal  which  partially  obstructs  the  entrance  into  the  shallower  water 
of  Newark  Bay,  and  which  divides  the  broad  channel  above  into  two 
channels,  corresponding  to  the  ebb  and  flood  currents. 

The  better  and  probably  more  permanent  of  these  channels,  and, 
therefore,  the  one  which  the  permanent  improvement  of  the  stream 
would  prompt  us  to  adopt,  appears  to  be  the  west  or  flood  channel,  but 
as  the  draw  in  the  present  bridge  is  now  in  the  ebb  channel  this  would 


Digitized  by  VjOOQ IC 


APPENDIX  F ^REPORT  OF  CAPTAIN  CASEY.       1019 

involve  the  shifting  of  the  present  draw,  and  is  scarcely  necessary  at 
present,  as,  by  making  use  of  the  cross  channel,  shovm  on  the  map,* 
below  the  bridge,  the  ebb  channercan  be  utilized.  These  facts  can  be 
clearly  seen  from  the  larger  of  the  two  maps,*  transmitted  herewith. 

The  widening  of  this  cross-over  channel  to  a  width  of  200  feet,  with 
a  depth  of  10  feet  at  mean  low  water,  would  involve  an  exx>enditure  of 
$2,500,  and  it  is  recommended  that  this  channel  be  properly  buoyed  by 
the  Light-House  Board,  so  that  it  can  be  made  use  of  in  Ueu  of  dredg- 
ing a  channel  over  the  shoal  in  the  present  cqurse  of  vessels,  which 
would  cost  $6,000. 

In  comparison  with  the  upper  reaches  of  the  river,  as  described  in  my 
previous  rejwrt,  the  lower  river  is,  however,  not  in  need  of  improve- 
ment at  present,  and  it  is  recommended  that  any  money  which  may  be 
appropriated,  be  expended  on  tliat  portion  of  the  river  between  the 
lower  bridge  in  the  towTi  of  Hackensack  and  the  Erie  Railway  Bridge, 
the  required  funds  for  which  I  liave  pre\dously  estimated  to  be  $60,000. 

The  nearest  port  of  entry  is  Newark,  N.  J.  The  amount  of  revenue  collected  at 
Newark  during  the  lisfal  year  ending  June  30,  1891,  was  $4,118.91. 

Very  respectfully,  your  obedient  .servant. 

Tiros.  L.  Casey, 
Captain,  (Jorps  of  Enfjineers, 
Brig.  Gen.  Tno>LAs  L.  Oasky, 

Chief  if  IJtujlncers,  U.  S.  A, 


report  of  mr.  c.  8.  kersey,  a.ssi.staxt  exgixker. 

United  States  Engineer  Offiox, 

New  York,  August  gg,  1891, 

Captain  :  I  have  the  honor  to  suhmit  the  foUowlng  report,  with  map  in  two  sheets, 
upon  the  survey  of  the  Hackensack  River,  from  Newark  Bay  to  the  town  of  Hacken- 
sack, made  in  compUance  with  the  Department  letter  of  December  17,  1890. 

A  general  description  of  the  river,  its  physical  conditions,  and  its  present  and  pros- 
nective  commerce  was  given  in  yoor  preliminary  report  to  the  Chief  of  Engineers, 
oated  December  5, 1890.  As  stated  in  that  report,  additional  information  in  detail 
for  a  comprehensive  study  of  the  river  in  its  entirety  was  required  in  but  two  locali- 
ties to  supplement  your  survey  and  report  upon  the  section  above  the  Erie  Railroad 
bridge,  maae  and  submitted  on  June  30, 1889. 

The  survevs  were  made  during  May  9  to  May  25,  1891.  The  first  section  extends 
from  Newark  Bay  to  the  Newark  Plank  Road  Bridge,  a  distance  of  1^  miles. 

From  above  the  Plank  Road  Bridge  up  to  the  Erie  Railroad  Bridge,  where  the 
previous  survey  of  1889  begins,  the  channel  is  broad  and  deep,  the  only  obstructions 
to  navigation  being  the  drawbridges. 

A  survey  of  the  worst  of  these  obstructing  bridges  comprises  the  second  sheet  of 
this  survey.  The  lower  section  was  made  a  continuation  of  the  Newark  Bay  survey 
of  1887j  so  that  no  base-line  >v^ork  was  required,  and  the  soundings  refer  to  the  same 
plane  of  mean  low  water  determined  by  the  United  States  Engineers  in  1879. 

The  current  observations,  taken  at  various  stages  of  both  flood  and  ebb  tide,  were 
made  with  floats  submerged  to  a  depth  of  6  feet,  eliminating  almost  entirely  the  sur- 
face forces. 

The  utility  of  the  deep,  wide  channels  of  the  Hackensack  is  restricted  by  the  shoal 
waters  of  Newark  Bay  into  which  it  flows.  The  depth  maintained  through  the  bay 
chumel  is  10  feet  at  mean  low  water.  An  inspection  of  the  map  shows  a  channel  in 
the  Hackensack  above  the  bridge  of  the  Central  Railroad  of  New  Jersey  over  10  feet 
deep  at  mean  low  water  throughout  a  width  of  over  700  feet. 

Below  the  bridge  an  extensive  shoal  exists,  separating  the  waters  into  a  flood  and 
ebb  channeL 

The  draw  of  the  railroad  bridge  is  located  over  the  ebb  channel,  being  to  the  east 
of  the  shoal  which  extends  close  up  to  the  bridge.    This  ebb  channel  was  supposed 

*  Not  printed. 
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to  shoal  tip  and  disappear  on  the  flats  at  the  month  so  that  aU  Teasels  passing  the 
draw  are  accnstomea  to  cross  over  the  head  of  the  shoal  below  and  in  front  of  the 
draw^  and  pass  into  the  west  or  flood  channel.  The  minimnm  depth  on  this  shoal  is 
7.1  feet  mean  low  water,  and  is  directly  in  the  present  course  of  the  traflfic. 

It  was  this  obstruction  to  the  free  navigatibn  of  the  channels  above  and  below 
which  occasioned  the  call  for  a  further  survey  of  the  Ha-ckensack  and  a  project  for 
improrement. 

The  survey  develops  the  fact  that  the  ebb  channel  is  not  altogether  lost  below 
the  bridge,  but  cuts  across  the  shoal  and  joins  the  west  channel  2,500  feet  below  the 
bridge. 

There  is  not  quite  10  feet  at  mean  low  water  on  this  cross  over,  but  9.5  and  over  for 
a  width  of  200  feet  or  2^  feet  better  than  over  the  course  now  used  by  vessels,  with 
easier  turns  and  at  a  greater  distance  from  the  draw.  An  old  map  on  file,  supposed 
to  be  a  copy  of  one  made  by  the  U.  S.  Coast  Survey  in  1836  and  oefore  the  bridge 
was  built,  indicates  that  this  shoal  was  then  in  existence  and  in  about  the  same 
shape  as  now  and  there  was  a  depth  of  10  feet  in  the  cross-over  channel  below  the 
shoal. 

Jud^g  from  the  set  of  the  currents,  as  shown  on  the  map,  and  the  character  and 
condition  of  the  channels,  a  permanent  improvement  looking  towards  the  probable 
increase  in  the  cs^acity  of  the  Newark  Bay  Channel  and  providing  for  the  future 
needs  of  the  Hackensack  as  well  as  present  relief  would  be  best  obtained  by  adopting 
the  west  or  flood  channel:  and  would  include  the  relocation  of  the  draw  in  the  Centr^ 
Railroad  of  New  Jersey  Bridge,  moving  it  450  feet  to  the  west:  which,  with  the  re- 
moval of  a  slight  shoaling  on  the  west  side  of  the  channel  on  the  line  of  the  bridge, 
about  12,000  cubic  yards  would  make  available  the  full  capacity  of  the  channels 
above  and  below. 

The  removal  of  the  draw  would  hardly  seem  required  by  the  present  conditions, 
since  if  this  cross-over  channel  be  properly  buoyed  any  vessel  that  can  now  cross 
the  bay  should  be  able  to  pass  up  through  the  draw.  The  survey  of  1836  would  in- 
dicate, too,  that  this  channel  is  permanent.  Should  these  conditions  change,  how- 
ever, no  dredging  would  seem  desirable  until  the  draw  be  relocated,  so  that  the 
improvement  can  be  applied  to  the  west  channel,  since  croas-over  channels  are  rarely 
permanent,  and  difficult  to  navigate  because  of  tlie  cross-currents. 

Should  dbredging  be  employed,  with  the  draw  in  its  pi^esent  position,  it  would  re 
quire,  to  improve  the  cross-over  to  a  channel  10  feet  deep  at  mean  low  water  and  200 
feet  wide,  the  removal  of  6,000  cubic  yards  of  material,  at  an  estimated  cost  of  $2,500; 
to  dredge  a  channel  10  feet  deep  and  200  feet  wide  through  the  shoal  along  the  course 
now  used  by  vessels  would  require  the  removal  of  15,0(K)  cubic  yards  of  material,  at 
an  estimated  cost  of  $6,000. 

The  annual  commerce  of  the  river,  as  given  in  detail  in  your  report  of  December 
5,  1890,  reaches  a  total  of  258,140  tons,  valued  at  $1,743,345. 

From  a  consideration  of  the  above  facts,  and  those  set  forth  in  your  report  of  June 
30, 1889,  on  the  Hackensack  above  the  Erie  Railroad  bridge,  the  needs  of  the  latter, 
as  provided  for  in  your  project,  estimated  to  cost  .$60,000  and  benefiting  95  per  cent, 
of  the  total  tonnage,  or  5d  per  cent,  of  the  total  valuation,  would  seem  to  be  the 
most  pressing,  should  any  appropriation  be  made  by  Congress  for  the  general  im- 
provement oithe  Hackensaek  River. 

I  would  respectftdly  recommend  that  a  blue-print  of  the  survey  be  sent  the  Light- 
House  Department,  and  they  be  requested  to  properly  buoy  the  cross-over  channel 
and  inform  navigators  of  its  existence. 

The  second  section  of  this  survey  calls  for  little  comment. 

A  deep  channel  extends  from  bank  to  bank.  Three  bridges  are  located  within  a 
distance  of  800  feet,  and  the  draw  in  each  bridge  is  located  close  against  the  west 
bank  of  the  channel.  The  Turnpike  Bridge,  belonging  to  Hudson  County,  is  the 
worst  obstruction,  having  only  one  opening  of  38  feet,  and  the  currents  setting  foul 
of  that,  as  indicated  on  the  map,  and  with  no  opi)urtunity  between  bridges  to  acquire 
steeragewav  and  control  of  a  vessel.  The  present  traffic  requires  a  draw  with  two 
openings  of  from  40  to  60  feet  in  the  clear,  properly  located  with  reference  to  the 
lower  bridge  draws.  The  need  for  any  longer  continuing  the  existence  of  the  inivr- 
mediate  or  Pennsylvania  Railroad  freight  bridge  is  questioned,  as  one  good  bridge 
would  answer  the  purpose  of  the  two  old  ones.    They  both  serve  the  same  line. 

Very  respectfully  submitted. 

C.  S.  Kelsky, 

Aasiatani  Engjneer, 

To  Capt.  Thos.  L.  Casey, 

Corps  of  Sngineere,  U,  S,  A. 
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IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY, SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTHERN 
NEW  JERSEY;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND 
BAY;  CONSTRUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELAWARE 
BREAKWATER,  DELAWARE. 


REPORT  OF  MAJOR  C,  W.  RAYMOND,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 


DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1  Delaware   River,    Peunsylvania    and 
New  Jersey. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey. 

3.  Schulykill  River,  Pennsylvania. 

4.  Ice-harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-harbor  at  head  of  Delaware  Bay, 

Delaware. 

6.  Construction   ol'  iron    pier  in  Dela- 

ware Bay,  ueai'  Lewes,  l)<'laware. 


7.  Harbor  at  Delaware  Breakwater,  Del- 

aware. 

8.  Rancocas  River,  New  Jersey. 

9.  Alloway  Creek,  New  Jersey. 

10.  Manrioe  River,  New  Jersey. 

11.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

12.  Removing  sunken  vessels   or   craft 

obstruoting  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS. 


13. 
14. 


15 


Shark  River,  New  Jersey. 

Sound  between  BarneRat   Bay    and 

(Jreat  Egg  Harbor  Hay,  New  .Jer- 

Hey. 
Little  Egg  Harbor  Bay  and  lalet,  in- 

c'lndiug   (trejit   Bay,   New   .Jersey, 

with  reference  to  establishing  a 

hifcrbor  of  refuge. 

16.  Thoronghfare  from  Cape  May  to  the 

Great  Bay  north  of  Atlantic  City, 
New  Jersey. 

17.  Cape    May  City,    New    Jersey,   for 

breakwater. 


18. 
19. 


Pensauken  Creek,  New  Jersey. 

The  West  Branch  of  the  Susquehanna 
River  in  the  State  of  Pennsylva- 
nia. 

Toms  River,  New  Jersey. 

Goshen  Creek,  New  Jersey. 

Delaware  Bay,  with  a  view  of  de- 
termining the  best  site  near  the 
mouth  or  the  same  for  a  national 
harbor  of  refuge  suitable  for  deep* 
draft  vessels. 


HARBOR  LINES. 
23.  Establishment  of  harbor  lines  in  the  port  of  Philadelphia. 


United  States  Engineer  Office, 

FhiladHphmj  Pa.,  July  .9,  1891. 
General:  I  have  the  honor  to  transmit  lierewith  the  annual  reports 
for  tlie  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1891. 

Very  resixjctfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major,  Corps  of  EngineerH. 
Brig.  (ren.  Thomas  L.  Caset, 

VliUf  of  Engineers,  U.  S,  A. 

1021 
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G  I. 

IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY. 

At  the  beginning  of  the  fiscal  year  a  balance  of  $60,064.92,  exclusive 
of  outstanding  liabilities  but  inclusive  of  the  amount  covered  by  exist- 
ing contracts,  was  available  from  the  appropriation  of  August  11, 1888. 
The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $250,000  for  improving  Delaware  River  from  Trenton  to  its 
mouth,  $10,000  of  which  was  to  be  exi)ended  on  the  Bancocas  Eiver, 
one  of  the  tidal  tributaries  of  the  Delaware.  The  improvement  of  the 
Bancocas  Eiver  is  made  the  subject  of  a  special  report. 

The  expenditures  during  the  past  fiscal  year  have  been  applied  for  the 
furtherance  of  the  approved  project  based  upon  the  recommendations 
of  the  Board  of  Engineers  of  1884^  for  the  permanent  improvement  of 
the  Delaware  Biver  by  the  formation  of  a  channel  600  feet  wide  and  26 
feet  deep  at  mean  low  water  from  Philadelphia  to  the  sea,  and  for  the 
improvement  of  the  Delaware  Biver  between  Ti^enton  and  Bridesburg, 
in  accordance  with  the  project  approved  February  28, 1890,  for  the 
formation  of  a  channel  12  feet  deep  at  mean  low  water  over  Klnkora 
Bar. 

The  expenditures  have  been  applied  to  the  following  operations: 

1.  Examinations  at  Kinkora  Bar,  Five-Mile  Bar,  and  Mifflin  Bar,  to 
determine  the  action  of  works  already  built  upon  the  channels  at  these 
localities. 

2.  Lnprovement  of  Kinkora  Bar. 

3.  Improvement  of  Bulkhead  Bar. 

These  operations  will  be  described  in  the  above  order,  except  that 
examinations  where  works  are  in  progress  will  be  considered  in  con- 
nection with  those  improvements. 

1.  EXAMINATIONS  OF  THE  BIVEB  AT  VARIOUS  LOCALITIES. 

Five  Mile  Bar. — ^This  obstruction  lies  direcjtly  above  the  xipper  end  of 
Petty  Island  in  the  port  of  Philadelphia.  The  works  existing  for  its 
improvement  consist  of  a  dike  extending  from  the  Kew  Jersey  shore  at 
Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Island.  At  the 
close  of  the  previous  fiscal  year  the  dike  had  reached  an  extension  of 
4,500  linear  feet,  of  which  the  upper  3,500  linear  feet  consisted  of  a  ran- 
dom stone  dike  founded  upon  a  brush  mattress  sill,  and  backed  with 
gravel  and.bowlders  derived  from  the  excavation  of  the  channel  at  Port 
Bichmond,  and  the  lower  1,000  linear  feet  of  a  pile  dike  filled  with  stone. 
The  tops  of  these  constructions  were  carried  to  a  height  of  2  feet  above 
mean  high  water.  This  dike  has  not  been  extended  during  the  past 
fiscal  year. 

At  the  close  of  the  fiscal  year  of  1890  the  action  of  the  dike  had 
formed  a  channel  across  Five  Mile  Bar  11 J  feet  deep  at  mean  low  water 
and  about  500  feet  wide.  The  examination  recently  made  shows  that  a 
channel  from  12  to  13  feet  deep  and  150  feet  wide  now  exists  across  the 
bar  ;  that  the  flood  tide  channel  north  of  the  bar  has  materially  moved 
upstream,  and  with  this  movement  the  12  and  18  foot  contours  of  the 
flood  channel  in  the  vicinity  of  the  crossing  have  rolled  from  150  to  200 
feet  to  the  southward  5  with  this  displacement  of  the  bar  there  has  hettu 
at  ttie  crossing  a  downstream  movement  of  its  lower  end  of  about  300 
feet.  In  general  terms  the  changes  which  have  occurred  duriag  the 
past  fiscal  year  have  been  advantageous. 
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Although  tliis  dike  was  i>lauue(l  originally  for  the  improvement 
of  Five  Mile  Bar  and  its  immediate  vicinity,  it  has  developed  into  an 
important  factot  in  the  subsequent  plan  for  the  improvement  of  the 
harbor  of  Philadelphia*whereby  the  ultimate  closure  of  the  Kew  Jer- 
sey Channel  between  Fishers  Point  and  the  head  of  Petty  Island  is 
required.  In  the  existing  contract  for  the  improvement  of  Philadelphia 
Harbor  provision  is  made  for  depositing  the  stone  backing,  which  is' 
behind  the  revetments  of  tjie  islands,  and  in  the  dikes  north  of  Smith 
Island,  in  the  gap  between  the  lower  end  of  the  Fishers  Point  dike  and  the 
head  of  Petty  Island.  It  is  anticipated  that  the  stone  derived  from 
these  sources  will  materially  reduce  the  cost  of  completing  this  dike 
without  any  increased  expense  to  the  United  States. 

Mifflin  Bar. — This  obstruction  lies  about  10  miles  below  Philadelphia. 
The  existing  works  for  its  improvement  consist  of  a  random  stone  dike 
npon  a  brush  mattress  foundation  extending  from '  the  Pennsylvania 
shore  at  Hog  Island  to  the  head  of  Maiden  Island,  a  distance  of  7,200 
feet.  The  object  of  the  dike  is  the  improvement  of  the  main  ship-chan- 
nel over  Mifflin  Bar  by  the  concentration  of  the  tidal  currents.  The 
dike  was  commenced  in  1885  and  completed  to  the  height  of  mean  low 
water  in  September,  1888  j  Since  that  date  no  additions  have  been  made 
to  the  work. 

At  the  close  of  the  fiscal  year  1890  a  channel  across  the  bar,  dredged 
in  November,  1888,  carried  a  mean  low-water  depth  of  25  feet  in  a 
channel  with  a  minimum  width  of  200  feet  and  a  depth  of  24  feet  in  a 
channel  275  feet  wide.  The  examination  recently  made  shows  that  the 
25-foot  channel  has  been  reduced  in  width  to  175  feet,  but  the  24-foot 
channel  remains  unchanged.  While  these  changes  have  slightly  re- 
duced the  width  and  depth  over  the  upper  end  of  the  bar,  the  lower 
part  of  the  channel  has  materially  increased  both  in  width  and  depth. 

From  the  frequent  examinations  made  at  Mifflin  Bar  since  the  com- 
pletion of  the  dike  to  the  plane  of  mean  low  water  in  1888  it  is  evident 
that  to  maintain  a  26-foot  low-water  depth  in  a  channel  600  feet  wide 
across  the  bar  the  present  dike  between  Hog  and  Maiden  Islands  will 
have  to  be  materially  raised  in  height.  The  cost  of  raising  this  dike  to 
the  plane  of  high  water  will  be  about  $100,000,  and  should  ftinds  become 
available  the  work  might  with  advantage  be  undertaken  in  1892. 

2.  IMPROVEMENT   OF  KINKORA  BAB. 

This  locality  is  situated  in  the  reach  of  river  between  Trenton,  N.  J., 
and  Bridesburg,  Pa.,  and  about  25  miles  above  the  foot  of  ilarket 
street,  Philadelphia.  In  its  natural  condition  Kinkora  Bar  carried  a 
ruling  depth  of  7J  feet  at  mean  low  water  and  formed  the  only  obstruc- 
tion to  a  12-foot  low-water  channel  as  fiir  up  river  as  Whitohill  or  to 
within  5  miles  of  Trenton. 

The  project  for  the  improvement  of  this  locality,  approved  February 
28, 1890,  proposed  the  formation  of  a  12-foot  low-water  channel  across 
the  bar  by  the  aid  of  a  dike,  partly  closing  the  slough  south  of  ISew- 
bold  Island,  supplemeuted  by  dredging  on  the  line  of  the  proposed 
channel.  The  ftinds  available  for  this  work  were  $15,000  derived  from 
the  appropriations  of  1886-1888. 

Under  date  of  April  24, 1890,  a  contrai^t  was  entcaed  into  witli  Wil- 
liam T.Gaynor  for  the  construction  of  600  linear  feet  of  pih*  and  »stonc 
dike  ;  and  on  July  17, 1890,  an  agreement  was  made  with  E.  11.  Gay  nor 
for  the  construction  of  200  linear  feet  of  earthern  embankmeut  fiiced 
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with  stone.  This  latter  work  covered  the  gap  which  would  otherwise 
have  existed  between  low  and  high  water  Imes. 

This  work,  which  was  in  progress  at  the  close  of  the  previous  fiscal 
year,  was  completed  on  September  11, 1890. 

Under  date  of  August  21, 1890,  a  contract  was  entered  into  with 
Frank  0.  Somers  for  the  dredging  required  in  the  formation  of  a  chan- 
nel 100  feet  wide  and  12  feet  deep  at  mean  low  water.  This  work  was 
accompUshed  September  6, 1890,  by  the  removal  of  15,454  cubic  yards 
of  sand  and  mud.  Under  an  agreement  with  Frank  C.  Somers,  dated 
September  5, 1890,  a  further  quantity  of  15,102  cubic  yards  were  re- 
moved in  widening  the  previously  dredged  channel  to  about  175  feet. 
Under  this  contract  and  agreement  an  aggregate  of  30,556  cubic  yards 
were  removed  at  a  cost  of  7.9  cents  per  cubic  yard. 

From  an  examination  made  at  the  close  of  the  fiscal  yeari  t  is  found 
that  a  channel  with  a  depth  of  about  9^  feet  at  mean  low  water  is  car- 
ried aeross  the  bar.  The  action  of  the  dike,  extending  from  the  lower 
end  of  Newbold  Island  and  partly  closing  the  slough  south  of  the 
island,  has  resulted  in  reducing  by  about  300  feet  the  former  distance 
between  the  11-foot  contours  above  and  below  the  bar  and  has  pro- 
duced a  valuable  downstream  extension  of  the  lower  end  of  the  island. 
It  may  be  anticipated  that  this  favorable  action  of  the  dike  will  be 
progressive. 

3.  IMPROVEMENT   OP  BULKHEAD  BAR. 

This  locality  is  situated  about  36  miles  below  Philadelphia,  or  about  3 
miles  above  Fort  Delaware.  In  its  unimprovexi  condition  the  shoal 
carries  from  20  to  21  feet  at  mean  low  -water,  and  although  the  channel 
across  the  bar  has  been  repeatedly  deepened  by  dredging,  it  soon  re- 
turns to  its  original  condition,  and  forms  the  most  marked  obstruction 
to  commerce  in  the  navigation  of  the  river  between  Philadelphia  and 
the  sea. 

The  project  of  the  Board  of  Engineers  of  1884  for  the  improvement 
of  this  locality  proposed  the  construction  of  a  random  stone  dike,  about 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water,  and  ex- 
tending along  the  easterly  side  of  Bulkhead  Shoal  from  the  upper  end 
of  Pea  Patch  Island,  up  stream,  in  a  curved  Une  approximately  parallel 
to  the  'New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1890,  page  872,  a  project  was  submitted,  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  with  stone  were  substituted  for  the  previously 
proposed  random  stone  dikes,  and  east  and  west  dikes  in  place  of  the 
single  dike  along  the  west  side  of  the  channel.  Under  this  revised 
project  the  lengths  of  the  east  and  west  dikes  are,  respectively,  4,200 
and  6,800  hnear  feet,  and  their  estimated  cost,  $280,000. 

IJnder  date  of  July  26, 1890,  a  contract  was  made  with  Colin  McLean 
for  the  construction  of  2,600  linear  feet  of  the  east  dike  ;  and  on  March 
5, 1891,  a  contract  with  Isaac  H.  Hathaway  for  the  construction  of  the 
remaining  1,600  linear  feet  of  the  east  dike. 

During  the  fiscal  year  work  was  in  progress  under  Colin  McLean's 
contract  on  2,400  linear  feet  of  dike,  of  which  1,300  linear  feet  was  prac- 
tically completed.  Under  the  contract  with  Isaac  H.  Hathaway  work 
was  in  progress  on  400  linear  feet  of  dike,  none  of  which  was  completed 
at  the  close  of  the  year. 

The  number  of  deep-draft  vessels  navigating  the  Delaware  Eiver 
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lutying  much  increased  daring  the  present  season,  the  shoal  areas  at 
Bulkhead  Bar  were  found  to  be  a  very  aoinoying  obstruction  to  com- 
merce. As  a  measure  of  temporary  relief,  an  agreement,  under  date  of 
May  23,  1891,  was  made  with  the  American  Dredging  Company  to 
remove  about  45,000  cubic  yards  of  material,  at  18  cents  per  cubic  yard, 
in  the  formation  of  a  channel  across  the  bar  about  2K)0  feet  wide  and  24 
feet  deep  at  mean  low  water.  At  the  close  of  the  fiscal  year  42,287  cubic 
yards  had  been  removed. 

It  is  not  anticipated  that  the  channel  formed  by  this  dredging  wiU  be 
permanent)  but  tiie  urgency  of  giving  even  temporary  reSef  to  com- 
merce was  considered  sufi&cient  to  justify  the  expenditure. 

The  dike  in  progress  has  not  yet  reached  a  sufficient  extension  to 
produce  any  valuable  effect  on  the  bar  which  it  is  designed  to  improve. 
With  the  close  of  the  present  season  the  east  dike  will  probably  be 
completed,  and  it  is  anticipated  that  the  interval  which  will  elapse  be- 
fore the  commencement  of  the  work  next  season  will  be  sufficient  to 
demonstrato  its  effect  upon  the  bar,  and  also  famish  the  necessary 
data  for  the  exact  location  of  the  companion  dike  on  the  west  side  of 
the  shoal. 

The  partial  improvement  of  the  channels  over  Mifflin  Bar,  Schooner 
Ledge,  and  Cherry  Island  Flats  has  given  a  channel  of  navigable  width 
and  24  feet  deep  at  mean  low  wator  from  Philadelphia  to  Bulkhead 
Bar,  a  distance  of  36  miles,  and  this  locality  forms  at  present  such  a 
serious  obstruction  to  navigation  that  the  demands  of  commerce  require 
its  earliest  possible  improvement.  For  this  reason  it  is  considered  de- 
sirable that  available  funds  should  be  first  applied  to  the  completion 
of  the  works  projected  for  the  improvement  of  Bulkhead  Bar,  as  pro- 
vided for  in  my  project  submitted  October  3, 1890,  and  approved  Octo- 
ber 15y  1890,  for  the  application  of  the  appropriation  of  September  19, 
1890, 

The  DelAware  River  is  tiibntaiy  to  the  foUowing  collection  distriots:  Trenton^ 
Philadelphia^  Wilmington,  and  Bridgeton.  The  amount  of  revenue  coUected  in  these 
distriots  dnrmg  the  year  ending  December  31, 1890,  was  $27,582,420.68. 

Total  amonnt  appropriated  for  improvement  of  Delaware  Biver  from 

1836  to  JnneBO,  1891 $2,252,000.00 

Total  expenditures  to  Jane  30,  1891 1,980,359.55 

Total  amount  appropriated  on  present  project  to  June  30, 1891 900, 000. 00 

Total  expenditures  on  present  project  to  June  30, 1891 628, 359. 55 

Money  statement 

July  1, 1890,  luJance  unexpended $69,058.22 

Amonnt  appropriated  by  aot  approved  September  19, 1890 240, 000. 00 

809.058.22 
June  80, 1891,  amount  expended  during  fiscal  year 37,417.77 

July  L 180L balance  unexpended 271,640.45 

July  1,1891,  outstanding  liabilities $12,803.51 

Jw  1, 1891,  amount  covered  by  uncompleted  contracts 72, 563. 82 

85,367.33 

July  1, 1891, balance  available 186,273.13 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 725, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1893 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

BNG  91 66 
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AbetrarA  of  proposals  for  eonsirueting  a  pile  and  stone  dike  in  the  Delaware  Biver  (w 
Bulkhead  Bar,  opened  July  17, 1890,  hy  Maj.  C.  W,  Baymond,  Corps  of  Engineers. 


ISTo. 


TSnoA  and  address  of 
bidder. 


Delaware 
pine  piles, 
80,000  lin- 
ear feet. 


Ira  Lunt,  New  Castle, 
T)el .....••.....•.•.. 

I.  H.  Hathaway  &"Co.i 
Philadelphia,  Fa.... 

Colin  McLean,  New 
YorlcN.  Y 

Alvin  B.  Morrison  Co., 
Wilmington,  Del ... 

Davis  &  Irvin,  Phila- 
delphia, Pa 

William  T.  Gaynor, 
Fayetteville,  N.  Y. . . 

George  C.  Piatt,  Phila- 
delphia, Pa 

Joseph  S.  Allen,  Phila- 
delphia, Pa 


Approximate  quantities. 


Gkorcia 
pine  am- 
ber, 
160^0 
feet,B.M 


Wrougjht 
iron  tie- 
White         rods, 
oak  tim-     screws, 
ber,  68,000  bolts,  and 
leet,  B.M.  washers, 
46.000 
pounds. 


PerUnMor 
foot, 

$0.18 

0.18 

0.1H 

0.131 

0.U 

0.15 

0.13 

0.13 


For  1,000 
fmt^B.M. 

$36.00 

35.00 

35.00 

34.00 

37.50 

37.00 

34.00 

35.00 


Per  1.000 


Per 


feety  B.M.  pound. 
$39.00  I  $0.04 
38.00 
35.' 00 
38.50 
44.00 
89.00 
40.00 
•37.00 


0.04 

0.04i 

0.03 

0.03 

0.03 

0.03| 

0.03^ 


Drift- 
bolts  and 
spikes, 
10,000 
pounds. 


Per 

pound. 

$0.03* 
0.04 
0.03^ 
0.03* 
0.03 
0.03 
0.03f 
0.03 


Stone  fill- 
ing, 17,000 
cubic 
yards. 


Pereubie 
yard. 

$1.38 

1.33 

1.31 

1.30 

1.35 

1.35 

1.37| 

1.35 


Amount. 


$48, 462.  00 
47. 434.  00 
41, 845.  00 
42,850.50 
44,  822.  00 
45, 202.  00 
43, 825.  00 
43,376.00 


Contraot  (dated  July  26, 1890)  entered  into  with  Colin  McLean.    In  progress. 


Ahstr€Uit  of  proposals  for  dredging  in  Delaware  Biver  at  Kinkora  Bar,  opened  August  16, 
1890,  hy  Maj,  C.  W,  Baymond,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Approximate 

quantitj^  of 

material  to  be 

removed, 

15,000  cubic 

yards. 


AjBOnnt. 


Prank  C.  Somers,  Camden,  N.  J " 

Michael  Herron,  Bordentovm,  N.J 

American  Dredging  Company,  Philadelphia,  Pa. 


Per  cubic  yard. 
.09 


$1,186 

2,700 
1,350 


Contraet  (dated  August  21, 1890)  entered  into  with  Frank  C.  Somers. 
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Ahatraei  ofpny^sahfor  eonBtrueiing  a  pile  and  Btonedihe  in  fke  Delaware  Biver  at  Bulh^ 
head  Bar,  opened  February  JBS,  1891,  by  Maj.  C.  W,  Baymond,  Corpe  of  Engineers, 


UTame  and  addiMs  of 
bidder. 

ApprozimatiD  qnantitles. 

Ko. 

ft 

Georgia     or 
Florida  pine 
timber,  »7,000 
feet,  B.  M. 

Wrought-iron 
tie  -  rods, 
screw  bolts, 
and  washers, 
84,000  pounds. 

III 

O  i-iO 

ill 

Amount, 

Davis  &  Irvin,  PhO- 

Ira  Lunt,  If ew  Cas- 
tle, Del 

P0r 

.24 

.«% 

.80 

.24 

P0r 

Un.ft. 
$0.*18 

.16 

.16 
.18 
.14 

Ptir  1,000 

ft.B.M. 

135.00 

8&00 

85.60 
38.00 
85.00 

Pr  1,000 
fLBM. 
$38.00 

45.00 

48.00 
87.00 
36.00 

P«rJb, 
$0.03 

.04 

.081 
.081 
.04 

P«rlb, 
$0.03 

.08 

.03* 

.03 

.04 

Per 

$1.32* 
1.35 

1.27* 
1.29 
.   1.83 

$50,102.00 
50,936.00 

Delaware    Construo- 
tlon  Company,  Wil- 
minjrton,  Del 

JoeepU  S.  Allen,  Pbll- 
adaphla,Pa 

Isaac  H.  Hathaway, 
Philadelphia,  Pa... 

50,655.50 
58,101.00 
48,010.00 

Contract  (dated  March  5, 1891)  entered  into  with  Isaac  H.  Hathaway.    In  pro- 


COMMBRCIAI.  STATISTICS. 


The  followinff  statemente  coDceming  the  foreign  commerce  of  the  Delaware  River 
for  the  year  ending  December  31,  1890,  are  compued  f^om  the  reports  of  the  board  of 
trade,  uie  commercial  exchange,  and  the  maritime  exchange  of  the  city  of  Fhila- 
delpma: 


Articles. 


mPOBTB. 


Dmgs  and  ohemioals 

Grooeries  and  provisions  . 

floor 

Cement 


Clay. 
Coal. 


Cotton  and  cotton  fabrics. 

Hemp,  Jnte,  and  flax 

Wool  and  woolen  fabrics  . 

Glass 

Froits 

Fertilisers 

Chalk 

Aaphaltom 

Bags 

Plaster  of  pans 

Salt 

Tin 

Iron  ore • 

Iron,  manufactured 

Kaxseed 

Soffar  and  molssses 

Tooaoco 

Kiokle  and  copper  ore 

Pitch :. 


Gross 
tons. 


1: 

7, 
2, 
1, 
3, 
9, 

26, 
4, 

15, 
8, 
8, 
8, 

14, 

49, 
686, 

21, 

6, 

445, 


719 

261 

939 

600 

493 

549 

288 

490 

820 

540 

600 

566 

150 

240 

086  I 

790  , 

270 

709 

682  i 

010 

760 

000 

450 

800 

260 


Articles. 


Wines  and  liquors. 
Miscellaneous 


Gross 


090 
2,604 


Total ;  1,424,162 


Com 

Wheat 

Flour 

Cars  and  locomotives 

Coal 

Cotton 

Glucose  

Iron,  crude  and  manufactured . 

Oilcake 

Mineral  oil  and  products 

Other  oils 

Beef,  pork,  and  products 

Grass  seeds 

( 'rroceries  and  provisions 

Sucar  and  syrup 

Tobacco 

Lumber 

Miscellaneous 


Total. 


I 


428,283 

18,900 

84,102 

7,360 

299.413 

8,660 

1,957 

770 

25,500 

550,000 

200 

35, 470 

351 

2,770 

10.220 

3,2la 

15, 800 

1,300 


1,502,771 


Tdne  Of  imports $56,067,011 

TatosofoxporU 86.462,951 


$02,519,962 


. ^   '■"arriving  ftom  foreign  countries . 

Passengers  departing  for  foredgn  countries.. 


25, 322 

5,741 


Total. 


81,063 
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Comparathe  statement  of  values  of  exporU,  imporiey  and  reven  hc  collated. 


Szportt. 


Imports. 


Baranae. 


1886 
1887 
1888 
1889 
1880 


$33,807,88$ 
33,Cfl3,024 
28,012,879 
31,403,720 
86,4(12,951 


637,097,005 
39,572,308 
45,020,132 
60,996.802 
56,057,011 


$16,803,918 
17,950,236 
20,667,684 
22,612,056 
27,572,351 


inn'eigm  eniranoee  and  olearaneee. 


Bntsrad  ftoxn  fbireign  ports. 


With  cax^goes.         In  ballast. 


Cleared  for  forelgii  porta. 


With  cargoes.       la  ballast 


Amerjoan  steam  vess^ 
American  sail  vessels. . . 
JToreign  steam  vessels. . . 
Foreign  sail  vessels 

Total 


JVb. 
49 


669 
266 


Ton$. 
66,110 
154,864 
887,438 
165,124 


2 

2 

92 

44 


1,263,086 


140 


133 

3,001 

144,973 

44,558 


No. 
29 
181 
491 
281 


192,665 


982 


Tons. 
44,364 
100,578 
712,417 
198, 319 


No. 
17 
2 
92 
12 


1,055,678 


123 


TofU. 
5,974 
1,771 

50,690 
5,918 


73,358 


The  following  fitatemonte  conoeniinff  the  domestio  and  costwlBe  commerce  of  the 
Delaware  BiveX;  for  the  year  ending  December  31, 1890,  have  been  compiled  tcom 
retnmfl  made  to  thiB  offloe  by  shippeiB  and  oonfiigners : 


Artiola. 


loe 

Ohamieals 

Oysters  and  fish 

Iron,  mannfactnred  . 

Coal...: 

Cotton 

Lumber 

Bailroadties 

Wood 

Stone,  bnildinff 

Stone,  paving  block  . 

Sand 

Fertilisers 

Sogar  


Grosa  toons. 


603,635 
11,003 

103,561 
79,056 

166,846 
15,060 

816,2.14 
87,848 
12,633 
49,085 
40,064 

178,582 
42,952 
8,070 


Artlde. 


Unolassifled. 
Totsl... 


Coal 

Iron,  mannilEustared. 

Cotton 

Lumber 

Mannre 

Petroleum 

Fertilizers 

Unclassified 


Total. 


Groas  tons. 


8,188,258 


8,746,877 


8,044,130 
141,230 
170 
81,696 
60,217 
27.020 
18,009 
1,363,927 


4,686,399 


Passengers  arriving  at  Philadelphia 

Passengers  departing  firom  Philadelphia.. 


Total. 


049,079 
079,476 

1,988,565 


DomeeUo  and  ooasMse  orHvaU  tmd  departures  in  eargo. 


Steamers - 

SalHng  vessels 

Canal-boata  and  barges - 

Bafts 

Ttotal 

*  Sxdading  tugboats  snd  ferryboato. 

f  Including  9,040  railroad  lighters  between  Camden  and  Philadelphia. 

jlholnding  6,718  railroad  lighters  between  Philadelphia  and  Camden. 


9,765 

4,208 

{18,858 

236 
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DreigM  movement 

QTOflStOSlB. 

Awiving,  fondgn 1,420.253 

Departing,  foragn 1,602,771 

Arriving,  dome^o •- 8,748,877 

Departiiig,  domestlo 4,688,399 

Toftia U,  350, 270 

•  Vessel  movement. 


iT88««U,  foreign  tarade,  aniving 812 

Sallfaig  vessels,  foreign  trade,  arriving 617 

Steam  veMels,  foreien  trade,  de]>artlng 029 

Bailing  veeeels,  fbieign  trade,  departing 476 

" iTeesela,  domestio  trade,  arriving 9,078 


SaOlns  veasels,  domestio  trade,  arriving 5,420 

Canal-boats  and  bargee,  domestic  trade,  arriving 17,110 

Baas,  domesUo  trade,  arriving 205 


Steam  vessels,  domestio  trade,  departing 9,785 

BailiAg  vessels,  domestic  trade,  departing 4,208 

Cmal-boats  and  barges,  domestic  trade,  departing..^ 18,358 

Etfto,  domestic  trade,  departing : 235 

Total 67,633 

Tonnage  of  Delaware  River  to  and  ficom  Wilmington;  Del.,  not  inolnded  in  the 
foregoing  statemoit  of  freight  moyement^  852,924  gross  tons. 


G  2. 

mPBOYEMEKT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVAOTA, 
AND  CAMDEN.  NEW  JERSEY. 

The  adopted  project  for  this  improyement  is  contaiiied  iii  the  report 
of  a  Board  of  EBgineers^  dated  March  30. 1888,  and  published  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1888.  It  provides  for  the 
removal  of  Windmill  and  Smith  Islands  and  the  adjacent  shoals  so  as 
to  form  a  26-foot  channel,  about  1,000  feet  wide,  or  wider  if  found  prac- 
ticable during  the  progiess  of  the  work,  along  the  front  of  the  revised 
Philadelphia  wharf  line,  from  Kaighn  Point  to  the  foot  of  Petty 
Island.  It  is  fiirther  proposed  to  widen  the  Pennsylvania  Channel  at 
Petty  Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  depth  of  26 
feet  over  a  width  of  abdut  1,000  feet  more  or  less,  the  channel  sloping 
to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting  cross- 
section  at  half  tide  of  about  55,000  square  feet.  The  cost  of  the  dredg- 
ing required  to  carry  out  this  project  was  estimated  at  $3,500,000. 

At  l^e  beginning  of  the  fiscal  year  title  to  the  lands  necessary  for 
the  improvement  had  been  vested  in  the  United  States,  and  the  sum 
of  $200,000,  being  part  of  the  appropriation  made  in  the  river  and  har- 
bor act  of  August  11, 1888,  was  available  for  the  commencement  of  the 
work. 

The  act  of  March  2, 1889,  making  appropriations  for  the  naval  serv- 
ice for  the  fiscal  year  ending  June  30, 1890,  provided  $75,000  for  dredg- 
ing and  filling  in  at  League  Island,  and  authorized  the  Secretary  of 
the  Navy  to  cooperate  wiSi  the  Secretary  of  War  in  the  expenditure  of 
this  sum  in  utilizing  any  material  that  may  be  removed  from  adjacent 
waters  under  appropriations  made  by  Congress. 

A  project  for  the  application  of  these  sums  was  submitted  on  July 
16, 1890,  and  modified  and  approved  on  July  28,1890.  It  provided  for 
the  application  of  the  sum  of  $200,000  from  the  appropriation  iu  tlie 
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river  and  harbor  act  of  August  11, 1888,  to  the  removal  of  Smith  and 
Windmill  Islands  to  a  depth  of  about  8  feet  below  mean  low  water,  a  part 
of  the  material  excavated  to  be  dumped  at  or  near  League  Island,  and 
for  the  application  of  the  sum  of  $75,000,  appropriated  in  the  naval  act 
of  March  2, 1889,  to  tlie  placing  of  material  in  the  navy-yard,  under  the 
direction  of  the  naval  authorities.    This  project  is  appended  hereto. 

Proposals  for  the  execution  of  this  work  were  opened  on  September 
16, 1890,  and  submitted  to  the  Department  on  the  same  date. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
appropriation  of  $200,000  for  this  improvement,  wim  the  following  pro- 
visions: 

Providedj  That  contracts  may  be  entered  into  hj  the  Secretary  of  War  for  the  work 
re<|nired  for  the  improvement  of  the  Delaware  River  between  the  cities  of  Philadel- 
phia, Pennsylvania,  and  Camden,  New  Jersey,  according  to  the  plan  reported  by  the 
Board  of  Engineers,  and  transmitted  to  Congress  April  seven^  eu[hte€ 


rhteen  hundred  and 
eighty-eight,^  and  printed  as  House  Executive  Document  two  nundred  and  sixty. 
Fiftieth  Congress,  lirst  session,  or  such  modifications  thereof  as  may  be  determined 
upon  by  the  Secretary  of  War :  Provided,  That  the  cost  of  the  improvement  shall 
not  be  thereby  increased,  to  be  paid  for  aa  appropriations  may  from  time  to  time  be 
made  by  law. 

Under  instructions  of  the  Department,  dated  September  20, 1890,  a 
project  for  the  application  of  the  funds  thus  appropriated  was  submitted 
on  November  16, 1890.  It  provided  for  the  continuation  of  the  improve- 
ment by  the  removal  of  the  dikes  which  revet  the  cut  across  the  shoal 
north  of  Smith  Island  and  the  wharfing  along  the  north  part  of  Petty 
Island,  and  by  the  dredging  of  about  1,000,000  cubic  yards  of  material 
from  tne  north  front  of  Petty  Island,  the  cut  to  be  outside  of  the  exist- 
ing earthen  dike  and  extend  te  a  depth  not  exceeding  8  feet  at  mean 
low  water.    This  project  is  appended  hereto. 

Under  instructions  of  the  Department,  dated  September  22, 1890,  all 
the  bids  opened  on  September  16, 1890,  were  rejected,  and  a  drart  of 
specifications  was  prepared  for  submission  to  a  Board  of  Officers  of  the 
Corps  of  Engineers,  to  be  convened  for  its  consideration. 

Under  instructions  of  the  Department,  dated  November  16, 1890,  a 
project  for  the  completion  of  the  work  of  improvement  was  submitted 
on  November  20, 1890.  It  provided  for  the  commencement  of  the  im- 
provement by  the  execution  of  the  work  specified  in  the  projects  of  July 
16  and  November  16, 1890,  and  for  its  continuation  under  foture  appro- 
priations by  dredging  in  localities  to  be  detennined  from  time  to  time 
in  accordance  with  experience  obtained  during  the  progress  of  the  work. 
This  project  is  appended  hereto. 

A  Board  of  Officers  of  the  Corps  of  Engineers,  consisting  of  Col. 
William  P.  Craighill,  Col.  Cyrus  B.  Comstock,  and  Maj.  Charles  W.  Bay- 
mond,  was  constituted  by  Si)ecial  Orders,  No.  80,  Headquarters  Corps 
of  Engineers,  November  24, 1890,  to  consider  and  report  upon  a  project 
for  this  improvement,  and  to  prepare  specifications  for  the  work.  The 
Board  met  in  Philadelphia  on  November  29, 1890,  Colonel  Comstock 
being  absent  on  other  duty.  A  letter  of  instructions  from  the  Chief  of 
Engineers,  dated  November  25, 1890,  with  accompanying  papers,  was 
considered,  and  the  Board  submitted  its  report  on  the  same  date.  The . 
Board  recommended  the  project  of  November  20, 1890,  for  approval, 
and  submitted  specifications  for  the  work. 

The  project  of  November  20, 1890,  and  the  specifications  of  the  Board, 
slightly  amended,  were  approved  December  4, 1890.  The  report  of  the 
Board  and  its  letter  of  instructions,  with  the  accompanying  papers,  are 
appended  hereto. 

The  specifications  conformed  to  the  project  of  November  20,  1890, 
and  required  the  bidders  to  state  (1)  a  price  per  cubic  yard  for  material 
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excavated,  and  deposited  at  places  provided  by  the  coiitrac1x)r  and  ap- 
proved by  the  engineer  officer  in  charge^  (2)  a  price  per  cubic  yard  for 
material  excavated  and  depovsited  on  League  Island;  (3)  a  price  per 
linear  foot  for  the  removal  of  the  timber  revetment;  and  (4)  the  plant 
which  they  propose  to  employ  in  the  work. 

Under  the  instructions  of  the  Chief  of  Engineers,  dated  January  23, 
ld91,  the  specifications  were  modified  by  introducing  in  the  above  re- 
quirements, after  the  words  League  IsUmdj  the  following: 

(2^)  a  price  per  cubic  yard  for  spreading  said  material  upon  League  Island  at  such 
places  as  may  be  required  by  the  Navy  Department  not  outside  of  the  limits  shaded 
upon  the  map  to  be  seen  in  this  ofiBlce. 

Proposals  for  the  work  were  opened  on  February  12, 1891,  and  sub- 
mitted to  the  Department  on  the  same  date,  with  a  letter  recommending 
^e  award  to  the  lowest  bidder.    This  letter  is  appended  hereto. 

The  sundry  civil  act  approved  March  3, 1891,  appropriated  $300,000 
for  continuing  the  improvement,  with  the  following  provisions  : 

Provided,  That  the  plan  for  the  improvement  may  be  moiliiied  by  changing  the. 
line  limiting  the  excavation  on  Petty  Island  to  such  position  as  the  Secretary  of  War 
laay  consider  desirable,  and  the  material  to  be  removed  from  said  ishiuds  and  shoals 
indeT  this  appropriation  and  appropriations  heretofore  made  shall  be  deposited  and 
ipread  on  League  Island  iXAtl  to  the  extent  of  the  cost  of  such  deposit  and  spreading 
the  satid  appropriations  are  hereby  made  available:  Provided  further.  That  the  title 
to  any  additional  lands  acquired  for  this  purpose  shaU  be  vested  in  the  United  States 
witiiout  charge  to  the  latter. 

In  view  of  these  provisions!  suggested  to  the  Department,  under 
date  of  March  5, 1891,  the  advisabifity  of  reconsidering  the  whole  proj- 
ect for  the  improvement,  with  reference  to  the  new  conditions,  before 
the  award  of  any  contract  for  the  commencement  of  the  work.  The 
letter  of  March  5, 1891,  giving  the  reasons  for  this  recommendation,  is 
appended  hereto. 

On  March  7, 1891,  the  project  for  the  improvement  was  modified  by 
the  War  Department  by  changing  the  boundary  of  the  part  of  Petty  Is- 
luid  to  be  removed,  with  the  proviso  "  That  the  title  to  any  additional 
lands  acquired  for  the  purpose  shall  be  vested  in  the  TJnited  States  with- 
out charge  to  the  latter .'' 

Under  instructions  of  the  Department  dated  Marcli  0,  1891,  a  revised 
project  for  the  completion  of  tiie  improvement,  including  a  project  for 
the  application  of  the  funds  available,  was  submitted  on  March  14, 1891. 
This  project  set  forth  the  considerations  which  it  was  believed  should 
control  the  progress  of  the  improvement  and  iudicated  the  limits  of  the 
work  which  it  was  thought  safe  to  do  with  the  ftmds  available  under 
the  disadvantageous  conditions  imposed  by  the  act  of  March  3,  1891. 
The  work  thus  proposed  was  as  follows : 

1.  The  removal  of  the  piUng  at  the  lower  end  of  Windmill  Island  and 
the  revetments  along  its  east  and  west  fronts. 

2.  The  removal  of  Windmill  Island  by  dredging  to  a  depth  of  8  feet 
below  mean  low  water,  the  excavation  extendiug  to  the  natural  contour 
of  8-foot  depth  outside  the  island,  except  where  a  less  depth  may  be  re- 
quired by  the  engineer  officer  in  charge. 

3.  The  removal  of  the  revetment  on  the  south  side  of  the  canal  be- 
tween Windmill  and  Smith  Islands. 

This  work  was  estimated  to  covst  $200,000. '  It  was  proposed  to  hold 
the  unallotted  balance  of  $490,000  subject  to  the  submission  of  a  future 
project  for  its  application,  so  as  to  conform  as  closely  as  possible  to  the 
plan  of  improvement  to  be  determined  during  the  progress  of  the  work. 
This  project  is  appended  hereto. 

Under  instructions  of  the  Department  dated  March  18, 1891,  all  the 
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bids  opened  oii  February  12, 1891,  were  rejected,  by  authority  contained 
in  the  indorsements  on  my  letter  of  February  12, 1891,  which  is  ap- 
pended hereto. 

The  project  of  March  14, 1891,  so  far  as  relates  to  the  final  recommen- 
dations for  work  to  be  done  with  the  funds  available,  was  approved  by 
letter  of  the  Chief  of  Engineers  dated  March  19, 1891,  which  is  appended 
hereto. 

Specifications  in  accordance  with  this  project  were  prepared  under 
the  direction  of  the  Chief  of  Engineers,  and  submitted  to  the  Depart- 
ment on  March  14, 1891. 

"Under  date  of  April  23, 1891,  a  contract  was  entered  into  with  James 
A.  Mundy  &  Co.,  of  Philadelphia,  Pa.,  for  all  the  work  required  for 
the  improvement  It  provides  for  the  execution  of  the  work  at  the  fol- 
lowing rates: 

(1)  For  all  material  excavated  and  deposited  at  places  provided  by 
the  contractor  and  approved  by  the  engineer  officer  in  charge,  for  the 
entire  improvement  of  Philadelphia  Harbor,  as  per  plan  approved  by 
Congress,  at  101  cents  per  cubic  yard,  measured  in  the  scows. 

{2)  For  all  pile  and  timber  whar&ng  or  revetment  removed,  at  $1.90 
per  linear  foot  of  wharflng  or  revetment. 

^3)  For  all  dredged  material  deposited  and  spread  upon  League  Island, 
said  price  to  be  in  addition  to  the  price  per  cubic  yard  under  item  (1), 
at  9^  cents  per  cubic  yard,  measui^  in  the  scows. 

The  quantity  of  material  to  be  deposited  and  spread  upon  League 
Island  is  assumed  in  the  specifications  as  2,500,000  cubic  yards,  but  the 
right  is  reserved  to  require  an  additional  amount  of  material,  not  ex- 
ceeding 5,500,000  cubic  yards,  to  be  thus  disposed  of,  should  future  legis- 
lation so  require. 

During  the  past  fiscal  year  a  detailed  survey  was  in  progress  cover- 
ing 8  miles  of  river  between  Fishers  Point,  New  Jersey,  and  Greenwich 
Point,  Pennsylvania.  Under  the  contract  with  James  A.  Mundy  & 
Co.,  above  referred  to,  10,318  cubic  yards  of  material  were  removed  from 
Windmill  Island  and  deposited  alongside  of  the  dike  at  League  Island, 
preparatory  to  placing  it  upon  the  island.  Work  has  also  been  in  pro- 
gress in  the  removal  of  1,260  linear  feet  of  revetment  inclosing  the 
lower  part  of  Windmill  Island. 

The  Board  of  Harbor  Commissioners  of  the  city  of  Philadelphia  have 
now  under  consideration  the  subject  of  the  reconstruction  of  the  water 
front  of  the  city  in  conformity  with  the  project  for  the  improvement  and 
the  harbor  lines  recently  established  by  the  War  Department.  An  act 
of  the  legislature  of  the  State  of  Pennsylvania,  dated  June  8, 1891, 
passed  upon  recommendations  of  the  commissioners  made  through  the 
city  councils,  empowers  the  city  authorities  to  extend  the  local  lines 
during  the  progress  of  the  improvement  A  copy  of  this  act  is  appended 
hereto. 

On  February  13, 1891, 1  accepted  the  position  of  consulting  engineer 
to  the  Board  of  Harbor  Commissioners,  the  service  to  be  rendered  with- 
out compensation. 

The  comjnercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  rejwrt  for  improvement  of  Delaware  River. 

Thifl  work  lies  in  the  coUection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  daring  the  year  ending  December  31,  1890,  revenue  to  the 
amount  of  $27,572,351.53.  The  nearest  fort  and  light-hOuses  are,  respectively.  Fort 
Mifflin  and  SenuylkiU  River  range  lights. 

Total  appropriations  to  June  30,  1891 $1,000,000.00 

Total  expenditure's  to  Juno  30,  1891 310,026.08 

Total  appropriations  under  present  project  to  June  30,  1891 700, 000, 00 

Total  expenditures  under  present  project  to  June  30, 189i iO,  026. 08 
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Money  statement 

July  1, 1890,  balance  Tmezpended $199,822.09 

AmoTint  appropriated  by  act  approved  September  19, 1890 200, 000. 00 

Amount  appropriated  by  smidry  civil  act  approved  March  3, 1891 300, 000. 00 

690,822.09 
9,8i8.17 


Jane  30, 1891,  amount  expended  during  fiscal  year 

Jnlyl,  1891,  balance  unexpended 689,973.92 

July  1, 1891,  amount  covered  by  uncompleted  contracts 689, 973. 92 


Amount  (estimated)  required  for  completion  of  existing  project 2, 800, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1893 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Ahttrtuit  of  propQ8alafor  dredging  in  Philadelphia  Harbor,  Pennsylvania,  for  removal  oj 
Smith  and  mndmill  lelanda,  opened  September  16, 1890,  by  Maj,  C,  W.  Raymond,  Corps 
tf  Engineers. 


If ame  and  addraM  of  bidder. 


-  Appioximste  qoantitiefi. 


Depofiitiiig,  at 

places  pro- 
vided by  eon- 
tractor,  500.000 
cabloyarda. 


Depositing,  at 

or  near 

League  Inland, 

600,000  cable 

yards. 


Removal  of 
pile  or  timber 
wharflng  or 
revetmout, 
10,000  linear 
feet. 


Amount. 


American  Dredging  Company,  Phila- 

I      delphla,  Pa 

2    Frank  C.  Somers,  Camden,  K.  J 

S  I  The  Penn  Dredging  Company,  Fhlla- 

I      delphia,Pa 

4    Baltimore  Dredging  ComjMmy,  Balti- 
more, Md 


Per  nihio  yard. 


.17 


.15 
.20J 


PwUnmrfaot. 

$4.00      $207,500 
440        264,000 


2.50  I 
4.50 


185,000 
257,500 


Total  amonnt  of  each  bid  estimated  on  supposition  that  600,000  oubio  yards  will 
be  deposited  at  or  near  League  Island. 
All  bida  rejected  in  view  of  new  legislation. 


Absitract  of  proposaXe  for  removal  by  dredging  of  about  17,000,000  oubio  yards  of  material 
and  about  18,000  linear  feet  of  timber  work  in  the  improveiment  of  the  harbor  of  Phila- 
idpMa,  opened  February  IB,  1891,  by  Maj,  C.  W,  Baymond,  Corps  of  Engineers. 


K« 


B  and  addreaa  of  bidder. 


Prqjeot  of  Board  of  Engineers  of  188& 


sr^.«!p"^4' 


Ingmaterial, 


ber  wharf- 


««w«Su5-  '  meat*  l«i000 
onbioyards.  j. ^  ^^^ 


Amonnt 
of  bid. 


Leagne  Island. 


Depositing 
material 

npon 
League 
Island. 


Spreading 

material 

upon 

Leagne 

Island. 


Dredging  Company,  Fhila- 

delpUa^Pa. 
National    Dredging  Company, 

WilmingtonTDel. 
American  Dredging  Company, 

Philadelphia,  Pa. 


|P«r  cubic  yd. 
$0.Uft 

.121 


Per  lin.  ft. 
$2,974 

Sw26 

LOO 


$2,586,550 
2, 591, 500 
2,169,200 


Pcrcubieyd. 
$0.23A 

.26* 

.22 


Per  cubic  yd. 

$0.01  A 

.18 


Coat  of  the  work  aa  estimated  by  the  Board  of  Engineers  of  1888,  $3,500,000. 

All  bids  rejected  in  view  of  new  legislation  changing  conditions  under  which  the 
ifflproTement  ia  to  be  executed. 
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Abstract  of  propomh  for  removal  hif  drvdtpmj  of  about  Z8f000,000  ruble  i/ards  of  maUrial, 
and  about  18,000  linear  feet  of  timber  work  in  the  improvement  of  the  harbor  of  Phila^ 
delpkia,  opened  April  0, 1891  j  h/  Maj.  C.  W,  Baymond,  Corps  of  Engineerg, 


Ko. 


Hame  and  addieM  of  Liddor. 


Excavating 
and  ramoving 

mateiial, 

18,000,000  cabio 

yards. 


BemoTalof 
pile  and  timber 
wharting  or 
revetment, 
18,000  linear 
feet. 


Additional 
price  for  depos- 
iting uid 
spreading  ma- 
terial upon 
League  Island, 
2,500,000  cubic 
yards. 


Amount. 


James  A.  Mundy  St  Co.,  Philadel- 
phia, Pa 

The  Penn  Dredging  Company,  Phila- 
delphia, Ph 

American  Dredging  Company,  Phila- 
delphia, Pa 


P&r  euXrie  yard. 

$0,101 

.IQ 

.IH 


Per  linear  foot 

fl.00 

2.26 

LIM) 


Per  exibie  yard. 

$0.00i 

.24i 

.231 


$2,229,200 
3,668,000 
3,417,950 


Cost  of  the  work  aa  estimated  by  the  Board  of  Engineers  of  1888,  not  incladin^  the  depositing  of 
material  on  League  iHlaud  and  the  additional  excavation  on  Petty  Island,  autlionsed  bv  the  aimdrv 
civil  act  of  March  3,  1891,  $3,500,000. 

Contract  (dated  April  23,  .1891)  entered  into  with  James  A.  Mundy  &  Co.  In  pro- 
gress. 


peojbot  foe  commencement  of  the  work  of  improving  the 
harboe  of  phlladelfhia. 

United  States  Engineer  Office, 

Philadelphia  Pa.^  July  16^  1890. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  June  4, 1890,  I  have  the  honor  to  submit  the  following  project  for  the 
application  of  the  amount  appropriated  in  the  river  and  harbor  act  of 
August  11,  1888,  for  improving  harbor  of  Philadelphia,  and  the  amount 
appropriated  in  the  naval  act  of  March  2, 1889,  for  navy -yard,  League 
Island,  Pennsylvania;  dredging  and  filling  in. 

The  act  of  August  11,  1^8,  appropriates  the  sum  of  $500,000  *^for 
the  removal  of  Smith  Island  and  Windmill  Island,  in  the  St^ite  of  Penn- 
sylvania, and  Petty  Island,  in  the  State  of  New  Jersey,  or  such  parts  of 
them  and  the  shoals  adjacent  thereto  as  may  be  required,  and  for  the 
improvement  of  the  harbor  between  the  cities  of  Philadelpliia,  Pa.,  and 
Camden,  N.  J."  Of  the  sum  thus  appropriated  $300,000  have  already 
been  expended,  under  the  orders  of  the  Department,  in  the  acquisition 
of  title  to  the  lands  to  be  removed,  leaving  $200,000  available  for  the 
work  of  improvement. 

The  act  of  March  2, 1889,  appropriates  the  sum  of  $75,000  for  dredg- 
ing and  filling  in  at  the  navy-yard,  League  Island,  Pennsylvania,  and 
provides  that "  in  the  expenditure  of  this  sum  the  Secretary  of  the  STavy 
may  cooperate  with  the  Secretary  of  War  and  utilize  any  earth  that 
may  be  removed  from  adjacent  waters  under  appropriations  made  by 
Congress." 

The  general  project  which  forms  the  basis  of  these  appropriations  is 
contained  in  the  report  of  a  Board  of  Engineers  constituted  by  Special 
Orders  No.  14,  Heixdquartcrs  Corps  of  Engineers,  dated  March  10, 1888, 
in  accordance  with  the  joint  resolution  of  Congress  of  February  17, 
1888.  The  report  is  dated  March  30,  1888,  and  is  published  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1888,  page  679. 
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This  project  contemplates  the  formation  of  a  channel  about  2,000  feet 
in  width  with  a  cross  section  not  far  from  65,000  square  feet  at  mean 
tide  along  the  Philadelphia  shore  from  opjwsite  Kaighn  Point  to  oppo- 
site Fishers  Point,  at  a  distance  far  enough  from  the  present  wharf  line, 
not  exceeding  about  300  feet,  to  pennit  the  extension  of  the  wharves 
and  the  widening  of  Delaware  avenue  at  their  shore  ends.  For  this 
purpose  it  is  proposed  to  remove  Smith  and  Windmill  Islands  and  the 
adjacent  shoals  so  as  to  form  a  26-foot  channel,  about  1,000  feet  wide, 
or  wider  if  found  practicable  during  the  progress  of  the  work,  along  the 
revised  Philadelphia  wharf  line  from  Eaighn  Point  to  the  foot  of  Petty 
Island. 

The  project  ftirther  contemplates  the  ultimate  improvement  of  the 
Pennsvlvania  Channel  at  Petty  Island  by  increasing  its  width  to  about 
2,000  feet  and  giving  it  a  cross  section  of  about  55,000  square  feet  at 
mean  tide,  so  as  to  enable  it  to  carry  the  whole  tidal  flow  of  the  river. 
This  is  based  upon  the  assumption  that  the  thorough  improvement  of 
Five-Mae  Bar  will  ultimately  require  the  closure  of  the  New  Jersey 
Channel  south  of  Petty  Island;  but  tiie  Board  remarks  that  until  this 
complete  closure  has  been  effected  the  enlargement  of  the  north  chan- 
nel to  its  ultimate  dimensions  wiU  not  be  necessary,  the  only  indispen- 
sable condition  being  to  leave  a  combined  water  way  through  tlie  two 
channels  which  will  not  decrease  the  tidal  prism  above  Petty  Island. 

The  most  immediate  benefits  to  commerce  to  be  derived  from  this  im- 
provement will  result  from  the  removal  of  Smith  and  Windmill  Islands 
and  the  adjacent  shoals,  which  narrow  the  channels  between  Philadel- 
phia and  Camden,  obstruct  communication  between  these  cities,  and 
prevent  extension  of  the  wharves.  It  is  therefore  desirable  to  commence 
the  work  by  removing  these  obstructions  to  such  extent  as  may  be 
justified  by  existing  physical  conditions.  The  Board  of  1888  remarks 
that  the  removal  of  these  islands  ^^  should  not  begin  or  be  carried  on 
without  the  simultaneous  regulation  of  the  port  wardens  lines  of  both 
shores  of  the  river,  so  as  to  maintain  the  assigned  section  of  the  new 
channel,  as  a  failure  in  this  resi)ect  would  only  be  followed  by  the  re- 
formation of  these  islands  in  whole  or  in  part  by  the  river.  Moreover, 
it  is  not  sufficient  that  these  lines  should  simply  be  laid  down  on  paper, 
but  their  existence  as  actual  constructions  should  be  a  part  of  the  pro- 
gressive scheme  for  the  proper  improvement  of  the  river." 

The  establishment  of  the  harbor  lines  for  the  port  of  Philadelphia  is 
now  under  consideration  by  the  Board  of  Engineers,  constituted  by 
Special  Orders  No.  20,  Headquarters  Corps  of  Engineers,  dated  Febru- 
ary 25, 1889,  and  these  lines  will  doubtless  be  definitely  located  before 
the  completion  of  preparations  for  the  commencement  of  the  work  of 
removing  the  islands.  While  the  actual  construction  along  the  new 
wha^  lines  is  not  under  the  control  of  the  General  Government,  it  is  be- 
lieved that  the  views  of  the  Board  will  be  fuUy  met  if  the  removal  of 
the  islands  and  shoals  is  not*  permitted  to  progress  more  rapidly  than 
is  justified  by  the  extension  of  wharves  or  other  changes  in  the  existing 
conditions.  It  is  evident  that  great  injury  might  follow  a  too  rapid 
advance  of  the  wharves,  but  tliis  can  be  readily  controlled  through  the 
agency  of  the  board  of  port  wardens  of  Philadelphia. 

In  order  to  determine  where  it  is  best  to  commence  the  work  of  ex- 
cavation and  to  what  extent  it  may  be  safely  carried  at  the  present 
time,  it  is  desirable  to  consider  the  history  of  this  system  of  islands 
and  shoals  and  the  physical  conditions  connected  therewith.  The  in- 
formation necessary  for  this  purpose  is  found  in  the  maps  of  1762, 1819, 
1843, 1878,  and  1882.    The  report  of  Mr.  H.  C.  Marindin  in  the  Annual 
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BeiK)rt  of  the  U.  S,  Coast  Survey  for  1885  is  accompanied  by  ntuneroos 
cross  sections  of  the  harbor,  showing  the  comparative  conditions  of  the 
channels  in  1819, 1843,  and  1878.  Eeports  connected  with  this  subject 
by  Pro£  Henry  Mitchell  and  Lieutenant-Colonel  Eobert  will  be  found 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1888,  Part  I,  pp. 
720-724.  The  unpublished  diagrams  accompanying  Colonel  Bobert's 
•  report  give  the  comparisons  for  more  recent  surveys.  All  these  papers 
are  of  great  value  in  the  investigation. 

These  islands  and  the  adjacent  bars  originally  constituted  a  long 
shoal,  just  awash  or  partly  dry  at  low  water.  In  1762  Windmill  Island 
extended  from  opposite  the  foot  of  Christian  street  to  opposite  the  foot 
of  Pine  street,  with  a  series  of  low  bars  projecting  from  its  head  to 
about  the  present  position  of  Cooper  Point.  In  1819  both  ends  of  the 
island  had  moved  up  the  river  about  1,000  feet,  the  upx>er  end  being 
opposite  Chestnut  street,  and  a  shoal  had  developed  between  the  pro- 
longations of  Market  and  Yine  streets.  About  1839  a  canal  was  cut 
through  a  depression  across  the  upper  end  of  tlie  island.  Thus  Smith 
Island  was  formed,  and  in  1843  it  was  protected  by  wharfing  and  re- 
duced to  about  its  present  shape.  A  dry  shoal  described  as  2  or  3  feet 
above  low  water  extended  from  its  upper  end  to  about  opposite  Bace 
street.  About  1868  Windmill  Island  assumed  its  present  shai>e  and 
was  protected  by  wharflng.  Between  1843  and  1868  the  lower  end  was 
cut  away  about  300  feet  and  the  size  of  the  adjacent  shoal  was  greatly 
reduced.  In  this  interval  the  shoal  at  the  head  of  Smith  Isl^d  re- 
ceded at  the  upper  end  about  500  feet.  Between  1868  and  1882  the  re- 
duction of  the  Windmill  Island  Shoal  continued  down  to  the  18-foot 
curve,  the  flank  of  the  shoal  being  cut  away,  and  the  dry  shosd  above 
Smith  Island  entirely  disappeared  to  a  deptn  of  about  .3  feet  at  low 
water. 

The  islands  above  the  plane  of  low  water  are  artificial  constructions. 
Throughout  the  whole  extent  of  their  shore  lines  they  are  protected  by 
bulkheads  from  the  action  of  the  currents;  but  the  shoals  above  and 
below  them  are  the  results  of  the  action  of  natural  forces  onlj^,  and  the 
study  of  their  changes  under  the  influence  of  varying  conditions  is 
therefore  of  importance  in  determining  the  changes  which  will  probably 
take  place  while  the  islands  are  being  removed. 

The  circumstances  which  have  apparently  been  most  influential  in 
producing  changes  in  the  positions  and  dimensions  of  these  shoals  are 
the  great  advance  of  the  wharf  lines  on  both  sides  of  the  river  between 
1843,  and  1878,  the  contraction  of  the  Pennsylvania  Channel  at  Petty 
Island  by  the  construction  of  wharves  on  both  sides  between  1843  and 
1883,  and  the  construction  of  the  Fishers  Point  dike  between  1886  and 
1890.  The  shoal  south  of  Windmill  Island  rapidly  decreased  until  the 
island  shore  was  held  by  revetment  in  1868.  Its  reduction  in  volume 
has  continued  since  that  time,  but  at  greatly  diminished  rate.  I  find 
no  evidence  that  the  contraction  of  the  Pennsylvania  Channel  at  Petty 
Island  has  had  any  effect  upon  it.  Indeed  the  most  striking  feature  in 
the  history  of  this  shoal  is  its  continued  loss  of  volume  under  aU  changes 
of  physical  conditions.  The  shoal  north  of  Smith  Island,  however,  has 
exhibited  changes  less  uniform  in  charactw.  Between  1843  and  1883 
it  shifted  westerly  under  the  influence  of  the  contraction  of  the  Penn- 
sylvania Channel  at  Petty  Island,  the  depth  of  water  being  much 
decreased,  whUe  between  1883  and  1890  it  has  moved  to  the  eastward 
again  and  lost  materially  in  volume  under  the  influence  of  the  Fishers 
Point  Dike. 

The  advance  of  the  wharves  on  the  Philadelphia  shore  produced  its 
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principal  effect  in  deepening  tlie  channel  near  the  pierheads,  yet  it  has 
removed  a  large  amount  of  material  from  both  shoals,  especially  above 
the  20-foot  plajie.  The  rapid  current  which  flows  during  the  ebb 
towards  the  Camden  shore  through  the  canal  between  the  islands  sug- 
gests the  probability  of  a  considerable  scour  when  the  shore  revetments 
of  tiie  islands  are  removed.  The  effect  of  wharf  advaDce  on  the  Cam- 
den shore  has  been  more  general  across  the  whole'water  way,  and  its 
influence  in  reducing  the  volumes  of  the  shoals  has  been  much  greater. 
All  the  surveys  show  that  the  effects  of  changes  in  the  shore  lines  have 
been  very  marked  above  the  10-foot  plane  when  unoi)poKed  by  revet- 
ments. 

The  portions  of  Smith  and  Windmill  Islands  above  the  plane  of  8  feet 
below  low  water,  the  least  depth  to  which  the  excavation  can  be  eco- 
nomically made,  contain  about  1,000,000  cubic  yards  of  material,  which, 
it  IB  believed,  can  be  removed  with  the  funds  now  available.  It  appears 
from  the  above  discussion  that  if  this  is  done  the  action  of  natural 
forces  may  be  expected  to  largely  diminish  the  volume  of  the  lower  end 
of  the  southern  shoal.  I  am  informed  that  as  soon  as  the  harbor  lines 
are  definitely  located  a  large  part  of  the  Camden  water  front  will  be 
bolkheaded  along  the  advanced  line,  and  the  extension  of  the  wharves 
on  the  Philadelphia  shore  may  be  expected  to  commence  at  the  north- 
em  end  of  the  new  Une.  It  is  probable  that  these  changes,  in  connec- 
tion with  the  eastward  direction  of  the  ebb  currents,  will  be  of  sufficient 
exteDt  to  hold  in  check  any  tendency  towards  the  reformation  of  the 
islands  above  the  8-foot  curve.  This  tendency  will  in  any  event  be  very 
limited,  since  the  waters  of  the  Delaware  carry  little  or  no  material  in 
suspension  and  the  movements  of  sand  along  its  bed  are  small.  If, 
however,  it  is  found  by  observation,  after  the  completion  of  the  work, 
that  shoaling  occurs  beyond  the  control  of  the  shore  constructions,  an 
effideot  remedy  is  at  hand  in  the  application  of  the  funds  next  avail- 
able to  the  widening  of  the  Pennsylvania  Channel  opposite  the  lower 
end  of  Petty  Island,  and,  if  necessary  to  the  complete  closure  of  the 
If ew  Jersey  Channel,  by  the  extension  of  the  Fishers  Point  Dike. 

The  commencement  of  the  work  by  the  removal  of  Smith  and  Wind- 
mill Islands  to  the  depth  above  indicated  seems  to  be  further  justified 
by  a  study  of  portions  of  the  channel  volumes  computed  from  the  sur- 
veys of  1819, 1843,  and  1878.  These  volumes  are  included  between  ver- 
tical planes  perpendicular  to  the  axis  of  the  river  at  the  ends  of  the 
area  over  which  it  is  now  proposed  to  dredge,  and  between  the  planes 
of  mean  low  water  and  8  feet  depth.  The  following  table  gives  ap- 
proximately the  channel  or  waterway  volumes^  the  volumes  of  the 
islandfl,  and  the  complete  volumes  across  the  river  within  the  above 
limits. 


Yeu. 

Gluumfll 
Tolome. 

Volrnne  of 

Volume, 

inolnding 

islauda. 

1810 

(htbiefeet. 

W\.  000,  000 
88,  500. 000 
7li,  000, 000 

Cubic  feet. 
25, 000, 000 
20, 000. 000 
15,000,000 

OuhUfeel. 

118, 000, 000 

1843 

108, 500, 000 

IgTB 

93,000,000 

These  figures  show  that  from  1819  to  1878  the  channel  volume  was 
rapidly  reduced  by  the  advance  of  wharves  on  both  sides  of  the  river. 
The  island  volumes  were  also  reduced,  the  reduction  during  the  inter- 
val of  24  years  between  1819  and  1843  being  as  large  as  that  in  the  in- 
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terval  of  35  years  between  1843  and  1878,  doubtless  because  in  the 
latter  period  the  island  shores  were  much  more  thoroughly  revetted. 
Finally,  it  appears  that  in  1819  the  river  had  a  channel  volume  about 
equal  to  that  which  it  would  have  had  in  1878  with  the  islands  removed 
to  a  depth  of  8  feet,  and  this  volume  it  maintained,  not  only  without 
shoaling,  but  with  decided  indications  of  its  power  to  create  and  pre- 
serve a  still  larger  \)hannel  volume  at  the  same  level  if  unresisted  by 
revetments.  It  is  true  that  in  the  interval  between  1843  and  1878  the 
power  of  the  working  forces  was  considerably  reduced  by  the  contrac- 
tion of  the  channel  north  of  Petty  Island,  as  is  shown  by  the  increase 
in  volume  of  the  Smith  Island  Bar  during  that  i>eriod ;  but  since  the 
construction  of  the  Fishers  Point  Dike  this  shoal  has  been  reduced  to 
about  the  same  dimensions  it  had  in  18^3,  and  there  is  no  reason  to  be- 
lieve that  the  unrestricted  energy  of  the  river  would  be  now  less  effec- 
tive than  in  1819.  It  seems,  therefore,  reasonable  to  conclude  that  if 
the  islands  are  removed  to  the  depth  proposed,  the  river  will  maintain 
the  new  channel  volume,  as  it  did  in  the  year  last  mentioned. 

It  is  desirable  to  commence  the  excavation  in  the  canal  within  the  in- 
terior of  Windmill  Island,  the  southern  end  of  the  island  with  its  revet- 
ments being  first  removed,  so  as  to  afford  unobstructed  action  to  the 
natural  forces.  The  cut  should  be  extended  northward  to  the  canal  be- 
tween the  two  islands,  and  finally  Smith  Island  should  be  removed. 
Two  other  methods  of  procedure  have  been  considered  5  first,  to  conunence 
the  excavation  along  the  western  shore  of  the  islands  so  as  to  give  early 
relitf  to  the  contracted  Philadelphia  Channel;  and, second,  to  begin  by 
wideniDg  the  canal  separating  the  islands,  so  as  to  afford  freer  ferry 
communication  between  the  cities.  The  first  plan  is  rejected  because 
the  work  of  the  dredges  would  be  much  retarded  by  the  wash  of  pass- 
ing steamers,  and  the  second  because  the  dredges  would  obstruct  the 
passage  of  ferryboats  during  the  execution  of  the  work.  By  the  com- 
mencement of  the  work  as  above  proposed,  the  dredges  will  be  com- 
pletely protected  from  the  disturbing  action  of  waves,  and  when  the 
excavation  at  Windmill  Island  is  fimshed,  freedom  of  communication 
between  the  two  cities  will  be  .greatly  increased. 

I  have  endeavored  to  obtain  as  much  information  as  possible  regard- 
ing locations  for  the  disposition  of  the  material  to  be  removed.  All  the 
places  considered,  except  League  Island,  are  contingent  upon  arrange- 
ments with  privaie  parties.  The  most  available  locality  for  the  recep- 
tion of  a  large  amount  of  material  is  behind  the  bulkhead  which  I  am 
informed  is  to  be  constructed  along  the  Oamden  shore.  I  am  of  the 
opinion  that  no  price  will  be  offered  for  this  material,  but  I  believe  free 
dumping  ground  may  be  obtained  from  parties  who  will  undertake  to 
remove  it. 

An  examination  made  at  League  Island  shows  that  there  are  conven- 
ient places  along  the  shore  where  material  can  be  dumped  and  from 
which  it  can  be  readOy  transferred  to  the  surface  of  the  island,  and  I 
believe  it  can  be  delivered  there  as  cheaply  as  at  any  other  locality.  It 
seems,  therefore,  desirable  to  apply  the  entire  sum  of  $75,000,  appro- 
ated  in  the  navaa  act  of  March  2, 1889,  to  the  rehandling  of  material 
to  be  deposited  at  League  Island  during  the  progress  of  the  work.  The 
probability  of  an  abundant  supply  of  material  in  the  near  fdture  justi- 
fies the  purchase  of  plant  suitable  for  this  purpose,  and  as '  the  cost  of 
such  plant  will  consume  a  considerable  part  of  the  appropriation,  only 
a  comparatively  small  portion  of  the  material  remov^  with  funds  now 
available  can  be  disposed  of  at  League  Island.  I  respectfully  suggest 
that  the  funds  appropriated  in  the  naval  act  of  March  2, 1889,  can  be 
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most  conveniently  disbursed  by  the  naval  authorities,  the  work  of  fill- 
ing in  to  be  under  their  control,  and  the  duty  of  this  office  to  be  con- 
fined to  the  supply  of  material  as  it  may  be  required. 

In  accordance  with  the  views  above  expressed,  I  have  the  honor  to 
recommend  as  follows: 

1.  That  the  sum  of  $200,000,  being  the  amount  remaining  unexpended 
firom  the  funds  appropriated  in  the  river  and  harbor  act  of  August  11, 

1888,  for  improving  the  harbor  of  Philadelphia,  be  applied  to  the  re- 
moval of  Smith  and  Windmill  Islands  to  a  depth  of  about  8  feet  below 
mean  low  water;  the  work  to  be  done  by  contract  after  advertising  30 
days  for  prox>osals;  and  the  contract  to  contain  the  condition  that  such 
part  of  tiie  material  excavated  as  the  Engineer  officer  in  charge  may 
direct  shall  be  dumped  at  suit^ible  places  at  or  near  League  Island  navy- 
yard. , 

2.  That  the  sum  of  $75,000  appropriated  in  the  naval  act  of  March  2, 

1889,  for  dredging  and  filling  in  at  the  navy-yard.  League  Island,  be 
applied,  under  the  direction  of  the  naval  authorities,  to  placing  in  the 
yard  material  dumped  at  League  Island  under  the  contract  above  recom- 
mended. 

A  plan  showing  the  limits  of  the  work  proposed  is  transmitted  here- 
with.* 

Very  respectfully,  your  obedient  servant, 

0.  W.  Batmonb, 
Major  J  Corps  of  Sngineera. 

Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  if,  8.  A. 

(Through  Gol.  Wm.  P.  Oraighill,  Oorps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 


AMENDMENTS  AND  APPBOYAL  OP  PBOJEOT  OP  JDIiY  16,  1890. 

t 

OPPIOE  of  THE  OHIEP  OP  ENaiNEEBS, 

U.  8.  Abmy, 
Washington,  D.  0.,  July  28, 1890. 
Hajob:  Your  communication  of  the  16th  instant,  submitting  project 
for  the  application  of  the  unexpended  balance  of  the  appropriation  of 
August  11, 1888,  for  improving  harbor  of  Philadelphia,  and  the  amount 
appropriated  in  the  naval  act  of  March  2, 1889,  for  dredging  and  fdli&g 
in  at  the  navy-yard.  League  Island,  Pennsylvania,  was  £ily  received  at 
this  office  and  submitted  to  the  Secretary  of  War,  with  indorsement, 
of  which  the  following  is  a  copy: 

[Second  indonement.] 

Office  CmsF  of  Ekqinebbs, 

U.  8.  Armt, 
July  $3, 1890. 
BflspeotMly  sabmitted  io  the  Secretary  of  War. 

This  project  for  the  expenditure  of  the  $200,000  available  for  improvinj^  the  harbor 
of  Philadelphia,  submitted  by  Major  Raymond  and  approved  by  the  division  engi- 
veer,  Colonel  Craighill,  meets  witn  my  approval,  with  the  following  exceptions: 
That  in  asking  for  bids  Major  Raymond  hIihU  auk — 
First.  For  a  price  per  cabio  yard,  damping  to  be  at  the  discretion  of  the  contractor 

*  Omitted.    See  general  sketch. 
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(proTidedy  of  course^  the  material  is  not  placed  so  as  to  h^nre  the  navigable  chan- 
nels). 

Second.  For  a  price  per  cnbio  yard;  the  dnmping  to  be  along  the  shore  of  Leagne 
Island. 

Thiid.  That  after  the  contract  is  awarded,  specifying  the  qnantity  to  be  dnmped 
at  Leagne  Island,  the  difference  in  prices  between  dumping,  as  the  contractor  may 
choose,  and  the  dumpia^  along  the  shores  of  Leagne  Island,  shall  be  paid  by  the 
Navy  Department  from  me  175,000  appropriated  for  filling  at  Leagne  Island. 

Thos.  Lincoln  Casbt, 
Brig.  Om.,  CMtf  of  Engkieen, 

The  project  has  been  retomed  from  the  War  Department  indorsed  as 
follows: 

[Third  indnnemcDt.] 

•  Wab  Depabtmbnt,  July  24^  1890, 

The  recommendations  of  the  Chief  of  Engineers  are  approved. 

L.  A.^  GbanTj^ 
Acting  Secretary  of  War* 

Very  respectftilly^  your  obedient  servant, 

Thos.  Liikooln  Gasey^ 
Brig.  Qen.y  Chief  of  DngiMerM. 
Maj.  0.  W.  Raymonb^ 

Oorp8  of  JEngtneers. 

(Throngh  Ool.  Wm.  P.  Oraighill,  Oorps  of  Engineers^  Division  Engi- 
neer.  Southeast  Division.) 

[lixst  indoiMiiMnt.] 

U.  S.  Enoinees  Opfiob, 

Baltimobe,  Md.,  Jt%  J89y  1890. 

Bespectfdlly  transmitted  to  Mig.  0.  W.  Baymond^  Oorps  of  Bngi- 
neerSy  17.  S.  iu 

Wm.  p.  Obaiohell^ 
Oolonelj  Oorps  of  Engineers. 


project  foe  the  expenditure  op  the  sum  op  $200^000  appropri- 
ated in  the  river  and  harbor  aot  op  september  19^  1890,  fob 
improvlna  the  harbor  of  philadblphia  —  continuing  im- 
provement. 

United  States  Bnghnber  Office, 
Philadelhpia,  Pa.,  N^ovember  15, 1890. 

General:  In  compliance  with  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  fol- 
lowing project  for  the  expenditure  of  the  sum  of  $200,000  appropriated 
in  the  river  and  harbor  act  of  September  19^  1890,  for  improvmg  the 
harbor  of  Philadelphia.  For  removal  of  Smith  Island  and  WindmiU 
Island,  in  the  State  of  Pennsylvania,  and  Petty  Island,  in  the  State 
of  iN'ew  Jersey,  or  such  parts  of  them  and  the  shoals  adjacent  thereto 
as  may  be  required,  and  for  the  improvement  of  the  harbor  between  the 
cities  of  Philadelphia,  Pa.,  and  Oamden,  N.  J. 

A  project  for  the  commencement  of  this  improvement,  providing  for 
the  expenditure  of  funds  then  available,  was  submitted  to  the  Depart- 
ment on  July  16,  1890,  and  was  modified  and  approved  by  Department 
letter  of  July  28,  1890.  It  provides  for  the  removal  of  Smith  and 
WindmiU  Islands  to  a  depth  of  about  8  feet  below  mean  low  water. 
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After  this  work  has  been  completed,  it  is  recommended  that  the  dikes 
which  revet  the  cut  across  the  shoal  north  of  Smith  Island  be  removed 
in  order  to  expose  the  dredged  area  to  the  full  scouring  action  of  the 
currents.  Tliis  work  is  estimated  to  cost  about  $10,000.  It  is  further 
recommended  that  the  remaining  sum  of  $190,000  be  applied  to  the  re- 
moval of  the  wharflng  along  the  north  front  of  Petty  Island  and  the 
dredging  of  about  1,000,000  cubic  yards  of  material  from  the  same  front, 
the  cut  to  be  outside  of  the  existing  earthen  dike  and  extend  to  a  <iepth 
not  exceeding  8  feet  at  mean  low  water.  The  object  of  this  proposed 
work  is  to  increaso  the  width  of  the  water  way  so  as  to  facilitate  the 
tidal  flow  and  thus  assist  in  the  maintenance  of  the  depths  obtained  by 
dred^g  at  Smith  and  Windmill  Islands. 

It  18  proposed  to  do  the  W(yk  by  contra<5t  after  advertising  for  pro- 
posals, such  method  being  considered  most  economical  and  advanta- 
geous to  the  Government.  The  detailed  conditions  under  which  the 
work  is  to  be  done  will,  it  is  presumed,  be  provided  for  in  the  specifica- 
tions to  be  prepared  by  the  Board  of  Engineers  referred  to  in  Depart- 
ment letter  of  September  22, 1890. 

The  location  of  the  work  above  recommended  is  shown  on  the  tracing 
herewith  transmitted.* 

Veryrespectftdly,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  JEngineerSj  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer.  Southeast  Division.) 


pboject  foe  completion  op  the  work  of  improving  the  har- 
bor of  philadelphia,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  september  19,  1890. 

United  States  Engineer  Office, 

Philadelphia^  Fa.,  N^ovetnber  20^  1890. 
Obneral:  In  compliance  with  instructions  contained  in  Department 
letter  of  November  15, 1890, 1  have  the  honor  to  submit  the  following 
project  for  the  completion  of  the  work  of  improving  the  harbor  of  Phil- 
adelphia, in  accordance  with  the  provisions  of  the  river  and  harbor  act 
approved  September  19, 1890. 
The  provisions  referred  to  are  as  follows: 

Improying  the  harbor  of  Philadelphia :  For  removal  of  Smith  Island  and  Wind- 
miU  Island,  in  the  State  of  Pennsylvania,  and  Petty  Island,  in  the  State  of  New 
Jersey ,  or  such  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  required, 
ftnd  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia,  Pa.,  and 
Camden,  N.  J.,  $200,000:  Provided.  That  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  the  work  required  for  the  improvement  of  the  Delaware  Kiver  be- 
tween the  cities  of  Philadelphia,  Pa.,  and  Camden,  N.  J.,  according  to  the  plan 
reported  by  the  Board  of  Engineers  and  transmitted  to  Congress  April  7, 1888,  and 
printed  as  House  Ex.  Doc.  No.  260,  Fiftieth  Congress,  first  session,  or  such  modifi- 
cations thereof  as  may  be  determined  upon  by  the  Secretary  of  War :  Provided,  That 
the  cost  of  the  improvement  shall  not  be  thereby  increased,  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law. 


*  Omitted.    See  general  sketch, 
BNa  91 66 
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aSNEBAIi  PROJECT. 

The  plan  of  the  Board  of  Engineers  of  1888,  referred  to  In  the  act, 
contemplates  the  formation  of  a  channel  about  2,000  feet  in  width,  with 
a  cross-section  not  far  from  55,000  sqnare  feet,  at  mean  tide,  along  the 
Philadelphia  shore  from  Kaighn  Point  to  Fishers  Point,  at  a  distance 
far  enough  from  the  present  wharf  line,  not  exceeding  about  300  feet, 
to  permit  the, extension  of  the  wharves  and  the  widening  of  Delaware 
avenue  at  their  shore  ends. 

For  this  purpose  it  is  proposedto  remove  Smith  and  Windmill  Islands 
and  the  adjacent  shoals  so  as  to  form  a  26-foot  channel,  about  1,000  feet 
wide  or  wider  if  found  practicable  during  the  progress  of  the  work,  along 
the  revised  Philadelphia  wharf  line,  fix)m  Kaighn  Point  to  the  foot  of 
Petty  Island.  It  is  further  proposed  to  widen  the  Pennsylvania  Chan- 
nel at  Petty  Island  so  that  the  combined  waterway  through  the  north 
and  south  channels  shall  be  sufficient  to  prevent  a  decrease  of  the  tidal 
prism  above,  and  when  the  complete  closure  of  the  New  Jersey  Channel 
becomes  necessary  for  the  thorough  improvement  of  Five  Mile  Bar,  to 
give  the  Pennsylvania  Channel  in  this  locality  a  width  of  about  2,000 
feet,  a  depth  of  26  feet  over  a  width  of  1,000  feet,  the  channel  sloping 
to  a  depth  of  12^  feet  in  the  remaining  width,  and  a  resulting  cross-sec- 
tion of  about  55,000  square  feet,  so  as  to  enable  it  to  carry  the  whole 
tidal  flow  of  the  river. 

The  material  removed  i^  to  be  placed  where  it  will  not  be  an  injury 
to  the  riv^.  The  rate  of  progress  of  the  work  of  excavation  is  to  be 
determined  by  the  rate  of  advance  of  actual  wharf  constructions  to  the 
new  harbor  lines,  so  as  to  maintain  the  assigned  section  of  the  new 
channel  The  Board  estimates  the  cost  of  the  dredging  to  be  ulti- 
mately done  to  cany  out  its  plan  at  $3,500,000.  This  project  is  subject 
to  modification  by  the  Secretary  of  War,  provided  such  modification 
does  not  increase  the  cost  of  the  improvement. 

DESCRIPTION  OP  THB  LOCALITY. 

Smith  and  WindmiU  Islands  are  situated  in  the  Delaware  Eiver 
between  and  opposite  the  centers  of  the  cities  of  Philadelphia  and 
Camden.  They  are  about  800  feet  from  the  ends  of  the  Philadelphia 
wharves  and  about  1,200  feet  from  the  ends  of  the  Camden  wharves. 
GDhe  islands  are  separated  by  a  cut  about  130  feet  wide  and  about  10 
feet  deep  at  mean  low  water,  which  is  maintained  by  a  ferry  company. 

The  combined  length  of  the  two  islands  is  about  2,600  feet.  The  area 
of  Smith  Island  is  about  8  acres  and  that  of  Windmill  Island  is  17 
acres.  Above  Smith  Island  there  is  a  shoal  extending  about  one  mile 
and  having  on  it  less  than  6  feet  at  mean  low  water;  and  below  Wind- 
mill Island  there  is  a  shoal  having  on  it  a  depth  of  less  than  12  feet  at 
mean  low  water  for  a  distance  of  about  one-half  a  mile. 

Both  islands  are  inclosed  by  a  revetment  of  crib  work,  piling,  and 
wharves,  generally  backed  with  stones;  the  channel  between  them  is 
revetted  with  piles  and  a  revetment  of  piles,  intended  to  prevent  ero- 
sion, extends  down  stream  for  a  distance  of  500  feet  from  the  south  end 
of  WiadmUl  Island.  Just  north  of  the  head  of  Smith  Island  there  is 
a  cross  channel  revetted  on  both  sides  by  pile  dikes  filled  with  stones 
and  graveL  The  surface  of  the  islands  averages  about  9  feet  above 
mean  low  water  and  about  3  feet  above  mean  high  water,  and  is  well 
covered  with  trees. 

These  islands  and  their  adjacent  bars  were*  originally  a  long  shoal 
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just  awash  or  partly  dry  at  low  water,  and  above  the  plane  of  low  water 
they  are  artificial  constructions.  The  upper  filling  consists  principally 
of  dredged  material  from  the  wharves  of  the  ac^jaceut  cities  and  bsdlast 
from  vessels.  Below  low  water  the  material  is  suppose  to  be  sand  and 
gravel* 

Forty-three  borings  were  made  in  the  Delaware  Eiver  between 
Kaighn  Point  and  Cooper  Point  in  1874,  for  a  bridge  company,  and  it 
appears  that  rock  was  not  encountered  at  a  depth  less  than  39  feet  be- 
low low  water,  and  on  the  bar  just  above  Smith  Island  it  was  only 
reached  at  a  depth  of  over  100  feet.  Thirty-three  borings  were  made 
in  1883  on  Smith,  Windmill,  and  Petty  Islands  by  the  engineers  of 
the  United  States,  and  no  rock  was  reached  at  a  depth  of  24  feet,  which 
was  the  greatest  aepth  of  boring.  From  this  evidence  it  is  assumed 
that  no  removal  of  rock  will  be  required  in  the  execution  of  the  pro- 
jected work. 

Petty  Island  is  situated  about  2  miles  above  the  head  of  Smith 
Island,  the  two  being  almost  connected  by  shoals.  It  is  about  2  miles 
long  and  has  an  area  of  about  360  acres.  Its  surface  is  below  the  plane 
of  high  water  and  it  is  protected  from  overflow  by  earthen  dikes.  The 
plan  of  improvement  contemplates  the  removal  of  a  part  of  the  north- 
em  side  of  the  island  containing  about  85  acres  above  mean  low  water. 
This  part  of  the  island  is  the  property  of  the  United  States  and  its 
limits  are  indicated  on  the  tracing  herewith. 

A  part  of  the  shore  line  is  protected  by  wharves  and  timber  revet- 
ment which  are  to  be  removed.  The  material  to  be  excavated  is  sup- 
posed to  be  similar  to  that  in  the  other  islands.  The  material  to  be  re- 
moved from  the  channel  between  the  upper  part  of  Petty  Island  and  the 
Philadelphia  shore  is  shown  by  previous  dredging  to  be  coarse  gravel 
mixed  with  bowlders,  but  no  bowlders  have  been  found  too  large  to  be 
easily  removed  by  dredging.  The  extent  of  this  hard  material  is  not 
definitely  known. 

The  working  season  for  dredging  in  this  locality  is  generally  consid- 
ered to  extend  from  about  April  1  to  December  31,  but  in  an  ojyen 
season  work  may  often  be  prosecuted  to  advantage  during  the  winter 
and  early  spring.    The  mean  range  of  the  tide  is  about  6  feet. 

CONDITIONS  OP  THE  WORK. 

The  work  required  for  the  complete  execution  of  this  project  is  as 
follows: 

1.  The  removal  of  all  trees,  structures,  machinery^  and  other  artificial 
material  of  whatever  nature  upon  the  islands,  this  work  to  be  done 
without  expense  to  the  United  States. 

2.  The  removal  of  the  pile  and  timber  wharfing  or  revetment  which 
surrounds  Smith  and  Windmill  Islands  and  the  interior  basin  of  the 
latter,  and  extends  along  the  northern  shore  of  Petty  Island,  and  the 
removal  of  the  timber  work  of  the  dikes  which  form  the  cross-channel 
north  of  Smith  Island,  and  the  projecting  piles  south  of  Windmill  Is- 
land. The  aggregate  length  of  this  timber  work  is  about  18,000  feet. 
This  material  is  to  be  entirely  removed  and  so  disposed  of  as  not  to  in- 
jure vessels  or  obstruct  navigation. 

3.  The  removal  by  dredging  and  by  the  natural  scour  of  the  tidal 
currents  of  about  17,000,000  cubic  yards  of  material,  including  any  ma- 
terial deposited  in  the  channel  by  the  action  of  the  currents  during  the 
progress  of  the  work,  at  any  point  between  Kaighn  Point  and  Fishers 
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Point  The  dredged  material  is  to  be  dei)08ited  in  the  vicinity  of  the 
Mifflin  Bar  Bike,  at  the  League  Island  navy-yard,  or  at  such  other 
places  as  may  be  indicated  or  approved  by  the  engineer  officer  in  charge. 
It  is  proposed  to  do  this  work  in  the  order  above  indicated,  by  contract, 
after  due  advertisement  for  proposals,  in  accordance  with  specifications 
to  be  prepared  by  the  Board  of  Engineers  referred  to  in  Department 
letter  of  September  22, 1890,  this  method  being  considered  most  eco- 
nomical and  advantageous  for  the  Government. 

OOMMENOBMENT  OF  THE  WORK. 

The  firnds  now  available  for  this  improvement  consist  of  about 
$190,000,  remaining  from  the  amount  appropriated  in  the  act  of  August 
11, 1888,  and  $200,000  appropriated  in  the  act  of  September  19, 1890, 
making  a  total  of  $390,000.  A  project  covering  the  application  of  the 
sum  first  mentioned  was  submitted  to  the  Deparbnent  on  July  16, 1890, 
and  was  approved  by  Department  letter  of  July  28,  1890.  A  project 
for  the  application  of  the  second  appropriation  was  sent  to  the  Depart- 
ment, through  the  division  engineer,  on  November  15. 1890. 

These  projects  provide  for  the  execution  of  the  work  a«  follows: 

1.  The  piling  at  the  lower  end  of  Windmill  Island  and  the  revetment 
along  the  east  and  west  fix)nts  of  the  island  will  be  removed.  The 
approximate  length  of  this  piling  and  revetment  is  7,500  feet. 

2.  Windmill  Island  will  be  removed  by  dredging  to  a  depth  of  8  feet 
below  mean  low  water,  the  excavation  extending  to  the  natural  contour 
of  8-foot  depth  outside  of  the  island,  except  where  a  less  depth  may  be 
required  by  the  engineer  officer  in  charge.  The  approximate  amount  of 
material  to  be  removed  is  700,000  cubic  yards. 

3.  The  revetment  of  the  canal  between  the  islands  and  the  revetment 
inclosing  Smith  Island  wiU  be  removed.  The  approximate  length  of 
this  revetment  is  2.500  feet. 

4.  Smith  Island  Vill  be  removed  by  dredging  to  a  depth  of  8  feet  be- 
low mean  low  water,  the  excavation  extending  to  the  natural  contour 
of  8-foot  depth  outside  the  island,  except  where  a  less  depth  may  be 
required  by  the  engineer  officer  in  charge.  The  approximate  amount 
of  material  to  be  removed  is  300,000  cubic  yards. 

5.  The  revetment  of  the  cross-channel  north  of  Smith  Island  will  be 
removed.    The  approximate  length  of  this  revetment  is  1,000  feet 

6.  The  revetment  along  the  north  shore  of  Petty  Island  will  be  re- 
moved.   The  approximate  length  of  this  revetment  is  7,000  feet. 

7.  The  funds  remaining  after  the  work  above  described  has  been  exe- 
cuted will  be  applied  to  dredging  about  1,000,000  cubic  yards  of  mate- 
rial from  the  north  front  of  Petty  Island,  the  cut  to  be  outside  of  the 
existing  dike  and  extend  to  a  depth  not  exceeding  8  feet  below  mean 
low  water. 

Material  on  the  surface  of  the  islands  is  to  be  removed  by  the  con- 
tractor without  expense  to  the  United  States  at  any  time  during  the 
progress  of  the  work. 

The  exact  location  of  dredging  to  be  done  under  future  appropria- 
tions will  be  determined  from  time  to  time  in  accordance  with  experi- 
ence obtained  during  the  progress  of  the  work. 

In  compliance  with  instructions  contained  in  Department  letter  of 
September  22, 1890,  detailed  specifications  for  the  prosecution  of  this 
work  have  been  prepared  for  submission  to  the  Board  of  Officers  of  the 
Corps  of  Engineers  therein  referred  to. 
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A  tracing  sliowing  the  location  and  general  character  of  the  work  is 
transmitted  herewith.* 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major y  Corps  of  Ungineera. 
Brig.  Oen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U,  8.  A. 


BEPOBT  OF  THE  BOARD  OF  ENOINBEBS  ON  THE  PROJEOT  AND  SPECI- 
FICATIONS SUBMITTED  BY  MAJOR  C.  W.  RAYMOND,  CORPS  OP  ENGI- 
NEERS, FOR  COMPLETma  THE  IMPROYEMENT  OF  PHILADELPHIA 
HASBOR,  PENNSYLVANIA. 

United  States  BNaiNEER  Office, 

Philadelphia,  Pa.,  ITovember  29, 1890. 

General:  The  Board  constituted  by  your  orders  of  Kovember  24, 
1890,and  acting  under  your  instructions  of  November  25, 1890,  to  consid- 
er the  project  and  specifications  submitted  by  Mty .  G.  W.  Raymond,  Corps 
of  Engineers,  for  completing  the  improvement  of  Philadelphia  Harbor, 
Pa.,  under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  and  to  prepare  specifications  for  the  work,  met  in  this  city  li^ovem- 
ber  28th,  Golonel  Gomstock  being  not  present 

The  provision  of  the  act  of  September  19, 1890,  relating  to  the  harbor 
is  the  following: 

ImproTing  the  harbor  of  Philadelphia:  For  removal  of  Smith  Island  and  Wind- 
mill Island,  in  the  State  of  Pennsylyania,  and  Petty  Island,  in  the  State  of  New 
Jersey,  or  sach  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  required, 
and  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia,  Pennsyl- 
▼ania  and  Camden,  New  Jersey,  two  hundred  thousand  dollars :  Provided j  That  con- 
tracts may  be  entered  into  by  tne  Secretary  of  War  for  the  work  required  for  the 
improvement  of  the  Delaware  River  between  the  cities  of  Philadelphia,  Pennsylvania 
and  Camden,  New  Jersey,  according  to  the  plan  reported  by  the  Board  of  Ennneers 
and  transmitted  to  Con^^ress  April  seventh,  eighteen  hundred  and  eighty-eight,  and 
printed  as  House  Executive  Document  two  nundred  and  sixty,  Fiftieth  Congress,  first 
session,  or  such  modifications  thereof  as  may  be  determined  upon  by  the  Secretary  of 
War :  Provided,  That  the  cost  of  the  improvement  shall  not  be  thereby  increased,  to 
be  paid  for  as  appiopriationa  may  from  time  to  be  made  by  law. 

The  nayal  appropriation  act  of  March  2, 1889,  contains  the  following 
item: 

Navy-yard,  League  Island,  Pennsylvania:  •  •  •  dredg^g  and  filling  in,  sev- 
enty-five thoasand  dollars,  and  in  the  expenditure  of  this  sum  the  Secretary  of  the 
Navy  may  co5perate  with  the  Secretary  of  War  and  utilize  any  earth  that  may  be 
removed  ftom  adjacent  waters  under  appropriations  made  by  Congress. 

The  extent  of  the  cooperation  desired  by  the  Hfavy  Department  is 
indicated  by  the  following  specifications  which  the  Acting  Secretary  of 
the  If ayy  requests,  in  his  communication  of  October  3  to  the  Secretary 
of  War,  should  be  incorporated  among  the  conditions  for  the  perfor- 
mance of  the  work : 

Item  1.  Dredged  materials  in  such  quantities  and  at  such  times  as  the  engineer 
officer  in  charse  may  direct  shaU  be  deposited  within  the  limits  of  the  navy-yard 
League  Island,  on  the  island  proper,  east  of  Broad  street. 

The  material  so  deposited  may  be  landed  at  such  points  on  the  dikes  east  of 
Broad  street  and  the  fiUed  portion  of  the  yard  as  the  contractor  may  select,  l^^rst 
material  wiU  be  landed  and  spread  out  over  an  area  600  feet  wide  measured 
Ci*om  the  Delaware  Biver  dike,  and  beginning  at  the  easterly  limit  of  said  fiU 

*  Omitted.    See  general  sketch. 
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and  extending  thence  in  an  easterly  direction  along  said  dike,  the  filling  to  be 
snflSciently  above  the  jfrade  of  the  yard  to  allow  for  shrink  a  gr  and  the  work  ol 
depositing  and  sprewlmg  to  be  anddr  the  supervision  and  inspection  of  the  civil 
engineer  of  the  navy-yard. 

Item  2, — The  contractor  shall  have  the  privilege  of  depositing  material,  other  than 
that  designated  for  the  island  proper  of  tne  navy-yard,  in  the  back  channel  of  said 
yard  east  of  Broad  street;  provided  it  is  placed  and  filled  to  such  height  not  above 
grade  with  proper  allowance  for  shrinkage  as  shall  be  directed  by  the  civil  engi- 
neer of  the  said  navy-yard. 

The  operations  of  the  Engineer  Department  in  this  improvement  are 
to  be  carried  on,  it  would  seem,  in  conformity  to  the  law  of  September 
19,  1890,  which  prohibits  any  modification  of  the  project  involving  an 
increased  cost  of  the  improvement  of  the  harbor  beyond  a  certain  fixed 
limit,  and  this  law  is  the  last  expression  of  the  wiU  of  Congress  on  the 
subject. 

It  is  the  opinion  of  the  Board  that  to  require  a  contractor  to  comply 
with  the  detailed  specifications  of  the  Navy  Department  would  mate- 
rially increase  the  cost  of  the  work.  Nor  is  it  supposed  the  naval  law 
of  March  2,  1889,  intended  all  or  any  of  the  expense  of  the  improve- 
ment of  League  Island  for  naval  purposes  to  fall  upon  a  river  and  har- 
bor appropriation.  Indeed  the  naval  law  of  March  2, 1889,  clearly  re- 
fers to  cooperation  in  the  expenditure  of  the  sum  therein  appropriated, 
$76,000,  and  contemplsites  only  the  utilization  by  the  Navy  Depart- 
ment of  any  earth  that  may  be  removed  from  adjacent  waters. 

The  views  of  the  local  engineer  in  his  report  of  November  20, 1890, 
are  recommended  for  approval.  The  specifications  submitted  by  him, 
modified  to  accord  with  the  instructions  of  November  26, 1890,  from  the 
Chief  of  Engineers,  are  also  recommended  for  approval.  While  not 
going  into  the  details  desired  by  the  specifications  from  the  Navy  De- 
partment, the  specifications  of  the  Board  call  for  a  price  for  material 
deposited  upon  League  Island  and  upon  the  part  of  the  island  where 
that  Department  wishes  it  to  be  placed,  and  in  compliance  with  the  views 
of  the  Navy  Department  so  far  as  the  laws  seem  to  justify. 

A  copy  of  Major  Eaymond's  report  of  November  20, 1890,  and  a  copy 
of  his  origLual  specifications*  are  herewith,  as  also  a  form  of  specifica- 
tions as  recommended  by  the  Board. 

£esi>ectfrdly  submitted. 

Wm.  p.  Craightll, 
Colonel^  Corps  of  Engineers^  U,  S.  A. 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers^  U.  S.  A. 

Brig.  G^n.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8*  A. 


8FBCIFICATION8  RBCOMHENDI&D  BY  THE  BOAHD  OF  BNGINEEBS. 
AUTHOBTTT  FOR  THB  IMPROVEMBNT. 

In  accordance  with  a  provision  of  tlie  river  and  harbor  act  of  September  19,  1890, 
the  work  of  improving  the  harbor  of  Philadelphia  will  be  executed  "  according  to  the 
plan  reported  by  the  Hoard  of  Engineers  and  transmitted  to  Congress  April  7.  1888, 
and  printed  as  House  Executive  Document  No.  260,  Fiftieth  Congress,  first  session, 
or  such  modifications  thereof  as  may  be  determined  upon  by  the  Secretary  of  War: 
Pf^vided,  That  the  cost  of  the  improvement  shall  not  be  thereby  increased,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law." 

«  Omitted. 
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6RNRRAL  PROJECT. 

The  plan  of  the  Board  of  Engineers  of  1888,  above  referred  to,  contemplates  the 
formation  of  a  channel  about  2,000  feet  in  width  with  a  cross-section  not  far  from 
55,000  sonare  feet  at  mean  tide  along  the  Philadelphia  shore  £rom  Kaighn  Point  to 
Fishers  Point,  at  a  distance  far  enough  from  the  present  wharf  line,  not.exaeeding 
about  dOO  feet,  to  permit  the  extension  of  the  wharves  and  the  widening  of  Delaware 
avenue  at  the  shore  ends. 

For  this  purpose  it  is  proposed  to  remove  Smith  and  Windmill  Islands  and  the  ad- 
jacent shoals  so  as  to  form  a  26-foot  channel,  about  1,000  feet  wide,  or  wider  if  found 
I»r»cticable  during  the  progress  of  the  work,  along  the  revised  Philadelphia  wharf 
ine  from  Kaighn  Point  to  the  foot  of  Petty  Island.  It  is  further  proposed  to  widen 
the  Pennsylvania  Channel  at  Petty  Island,  so  that  the  combined  waterway  through 
the  north  and  south  channels  shall  be  sufficient  to  prevent  a  decrease  of  the  tidal 
prism  above,  and  when  the  complete  closure  of  the  New  Jersey  Channel  becomes 
necessary  for  the  thorough  improvement  of  Five  Mile  Bar  to  give  the  Pennsylvania 
Channel  in  this  locality  a  width  of  about  2,000  feet,  a  depth  of  26  feet  over  a  width 
of  1,000  feet,  the  channel  sloping  to  a  depth  of  12  feet  in  the  remaining  width,  and  a 
resulting  cross-section  of  about  55,000  square  feet,  so  as  to  enable  it  to  cany  the 
whole  tidal  flow  of  the  river. 

The  material  removed  is  to  be  placed  where  it  will  not  be  an  injury  to  the  river. 
The  rate  of  progress  of  the  work  of  excavation  is  to  be  determine<i  by  the  rate  of 
advance  of  actual  wharf  constructions  to  the  new  harbor  lines,  so  as  to  maintain  the 
araigned  section  of  the  new  channel.  The  Board  estimates  the  cost  of  the  dredging 
to  be  ultimately  done  to  carry  out  its  plan  at  $3,500,000.  This  project  is  under  the 
law  subject  to  modiflcation  by  the  Secretarv  of  War,  provided  such  modification 
does  not  inoiease  the  cost  of  the  improvement. 

DX80RIPTION  OF  THE  LOGAUTT. 

The  following  description  and  the  sketch  hereto  appended  are  intended  to  give 
a  general  idea  of  the  character  and  location  of  the  work  required;  but  bidders 
are  expected  to  examine  the  locality  and  satisfy  themselves  as  to  the  nature  of  the 
material  to  be  removed,  the  sites  for  it8  disposal,  and  of  the  work  generally,  and  it 
will  be  assumed  that  their  proposals  are  based  upon  such  personal  information. 

Smith  and  Windmill  Islands  are  situated  in  the  Delaware  River  between  and  oppo- 
site the  centers  of  the  cities  of  Philadelphia  and  Camden.  They  are  about  800  ieet 
from  the  ends  of  the  Philadelphia  wharves  and  about  1,200  feet  from  the  ends  of  the 
Camden  wharves.  Tliese  islands  are  the  property  of  the  United  States.  They  are 
separated  by  a  cut  about  130  feet  wide  and  about  10  feet  deep  at  mean  low  water, 
which  is  maintained  by  a  ferry  company. 

The  combined  length  of  the  two  islands  is  about  2.600  feet.  The  area  of  Smith 
Island  is  about  8  acres  and  that  of  Windmill  Island  is  17  acres.  Above  Smith  Island 
there  is  ft  shoal  extending  about  1  mile  and  having  on  it  less  than  6  feet  at  mean  low 
wat«r ;  and  below  Windmill  Island  there  is  a  shoal  having  on  it  a  depth  of  less  than 
12  feet  at  mean  low  water  for  a  distance  of  about  one-hall  mile. 

Both  islands  are  inclosed  by  a  revetment  of  crib  wofk,  piling  and  wharves,  gener- 
ally backed  with  stones :  the  channel  between  thepi  is  revetted  with  piles,  and  a  revet- 
ment of  piles.intended  xo  prevent  erosion  extends  downstream  for  a  distance  of  500 
feet  from  the  south  end  of  Windmill  Island.  Just  north  of  the  head  of  Smith  Island 
there  is  a  cross  channel  revetted  on  both  sides  by  pile  dikes  filled  with  stone  and 
gravel.  The  surface  of  the  islands  averages  about  9  feet  above  mean  low  water  and 
about  3  feet  above  mean  high  water,  and  is  well  covered  with  treen. 

These  islands  and  their  adjacent  bars  were  originally  a  long  shoal  just  awash  or 
pcurtly  dry  at  low  water,  and  above  the  plane  of  low  water  uiey  are  artificial  con- 
structionB.'  The  upper  filling  consists  principally  of  dredged  material  from  the 
wharves  of  the  adjacent  cities  and  ballast  from  vessels.  Below  low  water  the  mate- 
rial is  supposed  to  be  sand  and  gravel. 

Forty-tnree  borings  were  made  in  the  Delaware  River  between  Kaighn  Point  and 
Cooper  Point  in  1874  for  a  bridge  company,  and  it  appears  that  rocK  was  not  en- 
countered at  a  depth  less  than  39  feet  below  low  water,  and  on  the  bar  just  above 
Smith  Island  it  was  only  reached  at  a  depth  of  over  100  feet.  Thirty-three  borings 
were  made  in  1883  on  Smith  and  Windmill  and  Petty  Islands  by  the  engineers  of  the 
United  States,  and  no  rock  was  reached  at  a  depth  of  24  feet,  which  was  the  greatest 
depth  of  boring.  From  this  evidence  it  is  assumed  that  no  removal  of  rock  will  be 
required  in  the  execution  of  the  projected  work.  • 

Petty  Island  is  situated  about  2  miles  above  the  head  of  Smith  Island,  the  two 
iM'ing  almost  connected  by  shoalR.  It  \h  about  2  miles  long  and  has  an  area  of  about 
.3d0  acres.  Its  surface  is  below  the  plane  of  high  water  and  it  is  protected  from  over- 
flow by  earthen  dikes.    The  nlan  of  improvement  contemplates  the  removal  of  a  part 
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of  the  northern  side  of  the  island  containing  about  85  acres  above  mean  low  water. 
This  part  of  the  island  is  the  property  of  the  United  States  and  its  limits  are  indi- 
cated on  the  sketch  hereto  appended. 

A  part  of  the  shore  line  is  protected  by  wharves  and  timber  revetment  which  are 
to  be  removed.  The  material  to  be  excavated  is  supposed  to  be  similar  to  that  in 
the  other  islands.  The  material  to  be  removed  from  the  channel  between  the  upper 
part  of  Petty  Island  and  the  Philadelphia  shore  is  shown  by  previous  dredging  to  be 
coarse  gravel  mixed  with  bowlders,  but  no  bowlders  have  been  found  too  large  to  bo 
easily  removed  by  dredging.  The  extent  of  this  hard  material  is  not  definitely 
known. 

The  working  season  for  dredging  in  this  locality  is  generally  considered  to  extend 
from  about  April  1  to  December  31,  but  in  an  open  season  work  may  be  often  prose- 
cuted to  advantage  during  the  winter  and  early  spring.  The  mean  range  of  the  tide 
is  about  6  feet. 

The  principal  articles  on  the  islands  which  are  to  be  removed  by  the  contractor 
and  become  his  property,  as  hereinafter  specified,  are  as  follows : 

Smith  Island. — ^Ten  buildings,  consisting  of  hotel,  3  dwelling-houses,  gas  house,  ice 
house,  blacksmith  shop,  bowling  alley,  and  2  pavilions;  also  fencing  and  concrete 
block  pavement. 

WinamiU  Island. — Eight  buildings,  consistinff  of  a  logwood  factory,  containing  2 
boilers,  2  steam-engines,  4  copper  extractors,  2  vacuum  pans,  1  copper-lined  tank, 
and  1  pulsometer  pump;  smelting  works,  containing  1  boiler,  2  steam-engines;  3 
dwelling-houses,  2  coal  offices,  ana  1  shed. 

Petty  Island.— -Six.  buildings,  consisting  of  3  dwelling-houses,  2  sheds,  and  1  car- 
penter shop. 

CONDinOKS  OF  THB  WOBX. 

The  work  required  for  the  complete  execution  of  this  nroject  is  as  follows: 

1.  The  remo^  of  all  trees,  structures,  machinery,  ana  other  artificial  material  of 
whatever  nature  upon  the  islands,  and  belonging  to  the  United  States,  except  the 
pile  and  timber  wharfing  or  revetment.  This  material  shall  become  the  property  of 
and  be  removed  by  the  contractor  without  expense  to  the- United  States,  and  upon 
the  execution  of  the  contract  the  responKibility  of  the  United  Stjites  for  its  care  and 
preservation  shall  cease.  Notice  will  be  given  by  the  en^eer  officer  in  charge  to 
all  persons  to  remove  private  property  from  the  islands  without  delay,  and  all  such 
property  remaining  upon  the  islands  after  the  execution  of  the  contract  will  be  at 
the  owner's  risk. 

2.  The  removal  of  the  pile  and  timber  wharfing  or  revetment  which  surrounds 
Smith  and  Windmill  Islands,  and  the  interior  basin  of  the  latter,  and  extends  along 
the  northern  c^ore  of  Petty  Island,  and  the  removal  of  the  timber  work  of  the  dikes 
which  form  the  cross  channel  nortn  of  Smith  Island,  and  the  projecting  piles  south 
of  Windmill  Island.  The  aggregate  length  of  this  timber  work  is  about  18,000  feet. 
This  material  is  to  be  entirely  removed  by  the  contractor  and  so  disposed  of  as  not  to 
injure  vessels  or  obstruct  navigation,  and  will  be  paid  for  at  a  fixed  price  per  linear 
foot,  measured  along  the  line  of  the  work,  the  material  removed  to  become  the  prop- 
erty of  the  contractor. 

3.  The  removal  by  dredging  and  by  the  naturi^l  scour  of  the  tidal  currents  of  about 
17,000,000  cubic  yards  of  material.  If  any  material  is  deposited  in  the  channel  by 
tlie  action  of  the  currents  during  the  progress  of  the  work,  at  any  point  between 
Kai^hn  Point  and  Fishers  Point,  the  contractor  shall  remove  it  at  the  contract  rate, 
if  directed  to  do  so  by  the  engineer  officer  in  charge. 

^Ul  dredged  material  not  otherwise  provided  for  is  to  be  deposits  by  the  con- 
triictor  at  localities  provided  by  him  and  subject  to  the  approval  of  the  en^neer 
officer  in  charge.  TTie  contractor  will  be  permitted  to  de]io8it  dredge  material  be- 
hind the  Mifflin  Bar  Dike  and  in  the  back  channel  of  League  Island  uavy-yard,  east 
of  Broad  street,  subject  to  regulations  made  by  the  encineer  officer  in  charge,  who 
sliall  designate  the  places  and  determine  the  amount  of  such  deposit.  Mifflin  Bar 
Dike  is  about  10  miles  below  Windmill  Island.  The  stone  filling  behind  the  revet- 
ments and  in  the  dikes  north  of  Smith  Island  will  be  deposited  by  the  contractor  in 
the  gap  between  Fishers  Point  Dike  and  the  east  end  of  Petty  Island,  and  will  be 
paid  for  as  dredged  material. 

Dredged  material  in  such  quantities  and  at  such  times  as  the  engineer  officer  in 
charge  may  direct  shall  be  deposited  within  the  limits  of  the  navy-yard.  League 
IslHiid,  on  the  island  proper,  east  of  Broad  street.  The  material  so  deposited  may  be 
landed  at  such  points  on  the  dikes  east  of  Broad  street  and  the  filled  portion  of  the 
yard  as  the  contractor  may  select.  The  total  amount  of  material  to  be  deposited 
upon  League  Island,  if  any,  will  not  exceed  6,400,000  cubic  yards. 

Dredging  will  be  paid  ior  by  the  cubic  yard  as  measured  in  the  scows,  and  the 
price  named  shall  include  all  expenses  of  transportation  and  disposal  of  dredged  ma- 
terial as  above  provided. 
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The  engineer  officer  in  charge  will  indicate  to  the  contractor  daring  the  progress 
of  the  work  where  and  when  wharfing  or  revetment  is  to  he  removed  and  Edging 
is  to  he  done,  and  all  work  shall  he  executed  in  strict  accordance  with  his  instruc- 
tions. Operations  will  be  under  the  immediate  suj^ervision  of  inspectors  appointed 
by  the  engineer  officer  in  charge,  and  their  instructions  shall  he  observed  by  the  con- 
tractor and  his  emplty^s. 

Material  dredged  outside  of  the  desiniated  lines  of  excavation,  or  deposited  other- 
wise than  as  herein  specified,  will  not  oe  paid  for. 

To  insure  correct  measurements,  the  material  shall  be  properly  leveled  in  the  scows 
by  the  contractor  or  his  agent  whenever  required  by  the  inspector. 

The  contractor  must  he  prepared  to  carry  on  the  work  as  rapidly  as  may  he  con- 
sidered desirable  by  the  engineer  officer  in  charge,  provided  funds  are  available  for 
payment  therefor,  but  he  will  not  he  required  to  remove  by  dredging  more  than 
400,000  cubic  yards  of  material  during  any  one  calendmr  month.  Bidders  shall  state 
in  their  proposals  the  kind,  capacity,  number  and  condition  of  the  dredges,  scows, 
and  other  appliances  which  they  propose  to  use.  Should  their  offer  be  accepted, 
these  statements  will  constitute  a  part  of  the  contract,  and  any  disadvantageous 
alteration  in  the  working  plant,  made  without  the  knowledge  and  consent  of  the  en- 
gineer officer  in  charge  will  be  considered  a  violation  thereof.  The  plant  shall  he 
adapted  to  the  work  and  shall  he  kept  in  good  condition  at  iJl  times. 

As  each  separate  appropriation  by  Congress  becomes  available  the  engineer  officer 
in  charge  shall  indicate  to  the  contractor,  in  writing,  the  work  to  which  it  is  to  he 
applied,  and  assign  a  date  for  the  completion  thereof,  sul^eot  to  the  condition  ex- 
pressed in  the  preceding  paragraph.  If  the  time  allotted  tor  such  work  is  extended 
at  the  request  of  the  contractor,  for  any  cause  whatever,  all  resulting  expense  to  the 
United  States  incurred  after  the  date  thus  assigned  shall  he  deducted  from  payments 
due  or  to  become  due  the  contractor. 

The  contractor  will  not  be  permitted  to  take  advantage  of  any  error  or  omission 
in  these  specifications,  as  fdil  instructions  will  always  he  given  should  error  or 
omission  occur. 

The  contractor  will  be  re<^uired  to  discharge  any  agent  or  employ^  whose  conduct 
is  uusatisfactory  to  the  engineer  officer  in  charge. 

Payments  will  he  made  monthly  if  the  amount  and  character  of  the  work  is  satis- 
factory, 10  per  cent,  being  reserved  until  the  total  amount  thus  retained  is  equal  to 
10  per  cent,  of  the  cost  of  completing  the  entire  contract  as  estimated  by  the  en- 
gineer officer  in  charge.  When  this  amount  has  been  retained,  no  further  reserva- 
tions shall  he  made  m)m  the  monthly  payments ;  and  at  the  last  monthly  payment 
of  each  fiscal  year  such  portion  of  the  total  amount  retained  as  will  then  reduce  it 
to  10  per  cent,  of  the  cost  of  completing  the  entire  contract,  as  estimated  by  the  en- 
gineer officer  in  charge,  shall  be  paid  to  the  contractor.  Should  work  be  discontin- 
ued for  a  period  of  one  year  owing  to  lack  of  funds,  the  total  amount  reserved  from 
previous  payments  shall  be  paid  to  the  contractor.  * 

Bidders  shall  state  on  the  form  hereto  appended  (1)  a  price  per  cubic  yard  for  ma- 
terial excavated,  and  deposited  at  places  provided  by  the  contractor  and  approved 
by  the  en^pneer  officer  in  charge;  (2)  a  price  per  cubic  yard  for  material  excavated 
and  deposited  upon  League  luand;  (3)  a  price  per  linear  foot  for  the  removal  of 
the  pile  and  timber  reveunent,  and  (4)  the  plant  which  they  propose  to  employ  in  the 
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The  amount  of  money  now  available  for  the  work  is  about  $390,000.  The  work 
will  be  commenced  on  or  before  April  1,  1891,  and  will  proceed  in  the  following 
order: 

1.  The  piling  at  the  lower  end  of  Windmill  Island,  and  the  revetment  alons  the 
east  and  west  m>nts  of  the  island  will  be  removed.  The  approximate  length  of  this 
piling  and  revetment  is  7.600  feet. 

2.  Windmill  Island  will  be  removed  by  dredging  to  a  depth  of  8  feet  below  mean 
low  water,  the  excavation  extending  to  the  natural  contour  of  8-foot  depth  outside 
of  the  island,  except  where  a  less  depth  may  be  required  by  the  engineer  officer  in 
charge.    The  approximate  amount  oi  material  to  be  removed  is  700,000  cubic  yards. 

3.  The  revetment  of  the  canal  between  the  islands  and  the  revetment  inclosing 
Smith  Island  will  be  removed.  The  approximate  length  of  this  revetment  is  2,600 
feet. 

4.  Smith  Island  wiU  be  removed  by  dredging  to  a  depth  of  8  feet  below  mean  low 
water,  the  excavation  extending  to  the  natural  contour  of  8-foot  depth  outside  the 
island,  except  where  a  less  depth  may  be  required  by  the  Engineer  Officer  in  charge. 
The  approximate  amount  of  material  to  be  removed  is  300,000  cubic  yards. 

6.  Inie  revetment  of  the  cross  channel  north  of  Smith  Island  will  be  removed.  The 
approximate  length  of  this  revetment  is  1,000  feet. 
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6.  'The  revetment  along  the  north  shore  of  Petty  Island  Yrill  be  remoyed.  The  ap- 
proximate length  of  this  revetment  is  7,000  feet. 

7.  The  funds  remaining  after  the  work  above  described  has  been  executed  will  be 
applied  to  dredging  about  l^OOO^OOO  cubic  yards  of  material  from  the  north  front  of 
Petty  Island,  the  cut  to  be  outside  of  the  existing  dike  and  extend  to  a  depth  not 
exceeding  8  feet  below  mean  low  water. 

The  work  above  described  and  to  be  executed  with  funds  now  available  shall  be 
completed  on  or  before  June  30, 1802. 


lbtteb  of  instbtjotions  to  the  boabd  op  engiiolebs. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  November  25^  1890, 
Colonel  :  The  accompanying  papers  are  transmitted  for  the  infor- 
mation of  the  Board  of  Enmneers  constituted  by  Special  Orders,  No. 
80,  Headquarters  Corps  of  Engineers,  November  24, 1890,  to  consider 
and  report  on  the  project  and  specifications  submitted  by  Maj.  C.  W. 
Eaymond.  Corps  of  Engineers,  for  completing  the  improvement  of 
Philadelphia  Harbor,  Pennsylvania,  under  the  provisions  of  the  river 
and  harbor  act  of  September  19, 1890. 

Attention  is  invited  to  the  letter  and  its  inclosures  from  the  Acting 
Secretary  of  the  Navy  with  reference  to  the  deposit  of  dredged  material 
upon  League  Island.  It  is  desired  that  the  specifications  should  pro- 
vide that  bidders  shall  st^te  (1)  a  price  per  cubic  yard  for  material  ex- 
cavated and  deposited  at  places  provided  by  the  contractor  and  ap- 
proved by  the  engineer  officer  in  charge:  (2)  a  price  per  cubic  yard  for 
material  excavated  and  deposited  upon  League  Island. 
By  command  of  Brigadier  General  Casey: 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major ^  Corps  of  EngineevB. 
Col.  Wm.  p.  Cbaiohill^. 

Corps  of  Engineers. 


inolositbes  to  letter  of  instructions  to  the  board  of  en- 
gineers— correspondence  with  reference  to  the  deposit 
of  drbdoed  material  upon  leaoue  island. 

Bureau  of  Yards  and  Docks,  Navy  Department, 

Washington^  JD.  (7.,  September  11^  1890, 

Sir:  Prom  a  conversation  with  General  Casey,  Chief  of  Engineers, 
TJ.  S.  A.,  which  I  reported  to  you,  it  was  understood  by  me  that  in  ask- 
ing the  proposals  for  removing  Smith  and  Windmill  Islands,  in  the 
harbor  of  Philadelphia,  an  item  would  be  inserted  to  the  ettect  that  bid- 
ders would  be  asked  to  bid  upon  depositing  the  earth  upon  League 
Island. 

I  stated  in  this  conversation  that  I  had  been  informed  that  it  proba- 
bly could  be  done  as  cheaply  as  to  tow  the  scows  with  the  mud  the  great 
distance  required  by  regulations. 

I  respect&lly  invite  your  attention  to  the  proposal  and  specifications 
for  the  removal  of  Smith  and  Windmill  Islands,  Philadelphia  Harbor, 
the  marked  parts  of  which  are  those  aft'ecting  League  Island,  and  very 
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different  froin  my  understanding  as  to  what  they  were  to  be,  and  in  ray 
opiuiou  of  no  practical  service  to  the  Kavy  Department. 

The  naval  appropriation  bill  for  the  fiscal  year  1890,  per  act  March 
2,  1889,  contains  the  following  item: 

Navy-yard.  Leagne  Island,  Pennsylyania^  for  dredging  and  fiUing  in.  seventy-five 
tlioQsand  dollars,  and  in  the  expenditure  ot  this  sum  the  Secretary  of  the  Navy  may 
cooperate  with  the  Secretary  of  War  and  utilize  any  earth  that  may  be  recovered 
from  adjacent  waters  under  appropriations  made  by  Congress. 

It  will  be  seen  fi*om  the  specifications  that  it  is  proposed  to  dump  the 
earth  removed  jBrom  these  islands  in  the  vicinity  of  Leagae  Island  in  6 
feet  of  water. 

The  only  way  this  earth  could  be  utilized  would  be  by  again  dredg- 
ing it  and  depositing  upon  League  Island. 

Now,  as  we  have  so  much  dredging  to  do  to  deepen  the  Back  Chan- 
nel, it  would  appear  as  if  it  were  better  to  do  this  and  deposit  it  upon 
the  island,  and  have  the  double  result  of  a  deep  harbor  and  raised 
island  at  no  greater  cost. 
Very  respectfully, 

IS.  H.  Fabquhab, 

Chief  of  Bureau. 
The  Seobbtaby  op  the  Navy. 

{Tint  indonement.] 

Navy  Depabtment, 
September  12^  1890, 
Respectfally  referred  to  the  honorable  the  Secretary  of  War,  whose 
attention  is  called  to  the  matter. 

B.  F.  Tracy, 
Secretary  of  the  Na/oy. 

[Seoond  indorsement.] 

0FFIC*E  CHIEP  OF  ilNGINEERS, 

U    S.  Abmy, 
September  13y  1890, 
Respectfally  referred  to  Major  0.  W.  Baymond,  Corps  of  Engineers, 
for  remark. 
To  be  returned. 

H.  M.  Adams, 
Major y  Corps  of  Engineers^  m  charge. 

(Third  indonement.] 

U.  S.  Engineer  Office, 
PhUadelphki,,  Pa.,  September  15y  1890. 

Respectfally  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  reconunendations  made  with  reference  to  the  deposit  of  material 
at  League  Island,  in  my  report  of  July  10, 181)0,  were  prepared  after  fall 
consultation  with  the  naval  autliorities  at  Le^igiie  Island,  and  were  sup- 
|M)Hed  to  be  in  accordance  with  the  wishes  of  the  Favy  Department. 

The  material  can  not  be  placed  as  cheaply  on  League  Island  as  in 
other  localities.  At  the  present  time  I  doubt  whether  it  can  be  dumped 
outside  and  along  the  shore  of  League  Island  for  ^  rate  much,  if  any, 
leas  than  it  can  be  placed  elsewliere.  For  future  contracts  there  is 
every  reaoou  to  believe  that  the  cost  of  dumping  the  material  along  the 


Digitized  by  VjOOQ IC 


1052      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

shore  of  Leagae  Island  will  be  mnch  greater  than  the  cost  of  its  dispo- 
sition elsewhere. 

The  specifications  referred  to  were  prepared  in  accordan(*e  with  in- 
structions contained  in  the  letter  of  the  Chief  of  Engineers,  dated  Joly 
28,1890. 

It  is  probable  that  proposals  for  the  continuance  of  this  work  under 
a  new  appropriation  may  be  invited  in  the  near  future,  in  which  case 
bids  may  be  asked  in  accordance  with  the  wishes  of  the  I^avy  Depart- 
ment. • 

It  will  be  a  matter  of  satisfsiction  to  me  if  the  work  of  improvement 
of  Philadelphia  Harbor  proves  incidentally  to  be  of  benefit  to  the 
League  Island  navy-yard,  but  it  is  my  ojunion  that  tlie  dumping  of 
any  considerable  portion  of  the  excavated  material  at  that  locality  will 
result  eventually  in  a  decided  increase  in  the  cost  of  the  work. 

C.  W.  Raymond, 
Major y  Carps  of  Engineers. 

[Toorth  indofnement.] 

Offioe  Ghlbf  of  Engineers, 

U.  S.  Army, 
September  22j  1890. 

Respectfiilly  returned  to  the  Secretary  of  War. 

The  specifications  alluded  to  herein  were  made  in  accordance  with  a 
project  and  recommendations  covering  the  balance  of  $200,000  approved 
by  the  Acting  Secretary  of  War.  July  24, 1890,  by  indorsement  upon 
4585,  Engineer  Department,  1890,  herewith.  In  accordance  with  the 
project  as  recommended,  the  specifications  stated  that  *'  dredged  mate- 
rial in  such  quantities  and  at  such  times  and  places  as  the  Engineer 
Officer  in  charge  may  direct  shall  be  deposited  at  localities  having  a 
least  depth  of  6  feet  at  mean  low  water  at  or  near  League  Island.  All 
other  dredged  material  shall  be  removed  by  the  contractor  to  localities 
to  be  provided  by  him  and  subject  to  the  approval  of  the  Engineer  Offi- 
cer in  charge,''  and  the  specifications  required  that  bidders  should  name 
two  prices,  as  follows:  (1)  "Per  cubic  yard  for  material  deposited  at 
places  provided  by  the  contractor  and  approved  by  the  Engineer  Officer 
in  charge,"  and  (2)  "  per  cubic  yard  for  material  deposited  at  or  near 
League  Island,  as  hereinbefore  provided."  The  recommendations  as  to 
the  disposition  of  material  at  League  Island,  Major  Raymond  states  in 
the  preceding  indorsement,  were  prepared  after  full  consultation  with 
the  naval  authorities  at  League  Island,  and  were  supposed  to  be  in  ac- 
cordance with  the  wishes  of  the  Kavy  Department. 

This  consultation  of  Major  Raymond  was  subsequent  to  the  interviews 
of  Captain  Farquhar  with  me  and  were  believed  to  cover  the  final  solu- 
tion of  the  deposit'of  earth  at  League  Island  by  the  i^avy  Department. 
I  have  no  recollection  of  promising  to  ask  bidders  to  state  the  prices  at 
which  they  would  deposit  earth  upon  League  Island,  but  there  are  no 
objections  to  such  inquiry  in  subsequent  calls  for  bids. 

Under  the  advertisement  and  specifications  as  made  four  bids  were 
rex^ived,  which  with  abstract  are  inclosed  with  Major  Raymond's  letter 
of  transmittal,  dated  September  16, 1890,  herewith.  No  change  can  now 
be  made,  and  one  of  the  bids  must  be  accepted  or  all  must  be  rejected  ac- 
cordingly. The  new  river  and  harbor  act  approved  September  19, 1890, 
appropriates  (200,000  additional  for  continuing  the  work,  and  provides 
that  the  Secretary  of  War  may  enter  into  contracts  for  the  entire  work, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 
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Inasmuch  as  better  prices  may  be  anticipated  when  larger  amounts  of 
work  are  let,  the  bids  now  received  will  be  rejected  with  the  view  of 
adding  the  balance  of  the  old  appropriation  to  the  means  made  availa- 
ble by  the  new  bill,  and  under  the  new  specifications  prices  for  deposit- 
ing material  on  League  Island  can  be  solicited. 

Thos.  LmooLN  Oasbt, 
BHg.  Qen.y  Chief  of  EngvMers. 

War  Department, 

September  24j  1890. 
The  views  of  the  Ohief  of  Engineers  are  concurred  in. 
By  order  ot  the  Acting  Secretary  of  War. 

Saml.  HoDaKms. 
Acting  Ohief  Olerh, 
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Navy  Department, 
Washifigton,  October  3, 1890. 

SiB:  Beferring  to  your  letter  of  the  24th  ultimo,  inclosing  a  state- 
ment of  September  22  of  the  Ohief  of  Engineers.  U.  8.  Army,  I  have 
the  honor  to  state  that  the  Department  learns  witn  satisfaction  that  it 
wiU  be  practicable,  under  the  new  specifications  which  the  Chief  of  En- 
gineers proposes  to  issue,  to  solicit  prices  for  dex)ositing  the  material  on 
League  Island.  The  Bureau  of  Yards  and  Docks,  in  the  Kavy  Depart- 
ment, attaches  great  importance  to  this  form  of  statement  in  calling  for 
bids,  as  the  form  previously  used,  namely,  "localities  at  or  near  League 
Island,"  would  fidl  entirely  to  answer  the  purpose  of  the  act  of  March 
2, 1889,  providing  that  the  Secretary  of  the  Ifavy  in  cooperation  with 
the  Secretary  of  War  may  utilize  any  earth  removed  firom  adjacent 
waters. 

Appended  hereto  are  the  additional  items  which  this  Department 

requests  that  the  War  Department  wiU  be  pleased  to  embody  in  its 

specifications  when  bids  are  again  solicited.    For  the  further  mustra- 

tion  of  these  items,  I  also  transmit  herewith  a  map  of  League  Island. 

I  have  the  honor  to  be,  sir,  very  respectfully, 

J.  B.  SOLBY. 

Acting  Secretary  of  the  JNawf. 
The  Sbcbxtabt  ov  Wab, 


Item  1. — ^Dredged  material  in  siioh  quantities  and  at  snch  times  as  the  engineer 
offieer  in  oharse  may  direct  shaU  be  deposited  within  the  limits  of  the  navy-yard, 
League  IslancL  on  the  island  proper,  east  of  Broad  street 

The  material  so  deposited  may  be  landed  at  snch  points  on  the  dikes  east  of  Broad 
street  and  the  filled  portion  of  the  yard  as  the  contractor  may  select.  First  ma- 
terial will  be  landed  and  spread  oat  over  an  area  600  feet  wide,  measured  from  the 
Delaware  Biver  dike,  and  beginning  at  the  easterly  limit  of  said  fiU  and  extending 
thence  in  an  easterly  direction  along  said  dike;  the  filling  to  be  sufficiently  above 
the  grade  of  the  yard  to  allow  for  shrinkage ;  and  the  work  of  depositing  and  spread- 
ing to  be  under  the  supervision  and  inspection  of  the  oivU  engineer  of  the  navy- 
yard. 

Item  $. — ^The  contractor  shall  have  the  privilege  of  depositing  material  other  than 
that  designated  for  the  island  prox>er  of  the  navy-yard  in  the  back  channel  of  said  - 
yard  east  of  Broad  street;  provided  it  is  placed  and  filled  to  such  height  not  above 
grade,  with  proper  allowance  for  shrinkage,  as  shall  be  directed  by  we  oivU  engi- 
r  of  the  said  navy-yard. 
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[Second  indorsement.] 

Qffioe  Ohief  of  Engineebs, 

XJ.  S.  Army, 
Octolm^  7, 1890. 
Bespectfdlly  referred  to  Maj.  Charles  W.  Eaymond,  Corps  of  En- 
gineers, for  remark,  and  especially  as  to  whether  there  would  be  any 
objection  to  the  fill  between  the  island  and  the  mainland,  and  its 
probable  effect  upon  the  channels  of  the  main  river. 
To  be  returned.  . 
By  command  of  Brigadier-Gteneral  Casey. 

H.  M.  Adahs, 
MafoTy  Corps  of  Engineef^s. 

[TUid  indonement.] 

U.  S.  Engineer  Office, 
Philddelphiay  Pa.,  October  13,  1890. 
Eesi)ectfelly  returned  to  the  Chief  of  Engineers,  U.  8.  Army,  with 
accompanying  letter  of  this  date.. 

C.  W.  Raymond, 
Major,  Corps  of  Muffineers. 


report  of  hajob  0.  w.  raymond,  oorps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  October  13, 1890. 

General  :  In  compliance  with  instructions  contained  in  your  indorse- 
ment of  October  7, 1890, 1  have  the  honor  to  submit  the  following  re- 
marks upon  the  letter  of  the  Acting  Secretary  of  the  Kavy  to  the 
Secretary  of  War,  dated  October  3, 1890,  having  reference  to  proposed 
work  at  League  Island  in  connection  with  the  improvement  of  Phila- 
delphia Harbor.  There  is,  in  yiy  opinion,  no  objection  to  the  proposed 
fill  between  League  Island  and  the  mainland.  The  volume  of  tide- 
water passing  in  and  out  of  this  channel  is  too  small,  and  the  velocities 
are  too  feeble  to  have  any  appreciable  influence  upon  the  channels  of 
the  main  river. 

There  are  many  places  along  the  river,  the  value  of  which  would  be 
greatly  enhanced  by  depositing  the  dredged  material  upon  them. 
These  places  are  private  property,  and  there  is  good  reason  to  believe 
that  the  cost  of  placing  the  material  above  low  water  would  be  defrayed 
by  the  owners,  so  that  the  contractor  would  only  have  to  dump  it  in 
suitable  basins,  which  can  easily  be  provided.  It  is  quite  possible  that 
the  contractor  may  be  able  to  make  even  more  advantageous  arrange- 
ments. 

It  is,  however,  necessary  that  suitable  places  above  and  below  the 
work  should  be  available  for^  dumping,  independent  of  arrangements 
with  private  parties;  for  exi)efience  shows  that  if  the  contractor  is  en- 
tirely dependent  upon  the  private  owners  for  dumping  places,  he  will 
find  it  difficult,  if  not  impossible,  to  obtain  reasonable  terms.  Fortu- 
nately section  6  of  the  act  of  September  19, 1890,  gives  authority  under 
which  it  is  possible  to  provide  suitable  places  above  and  below  the  work 
for  the  dumping  of  the  dredged  material. 

It  is  desirable  to  have  dumping  places  above  and  below  the  work,  so 
that  the  scows  can  be  taken  to  them  with  the  tide  at  any  time.  The 
nuestion  of  distance  is  of  no  practical  importance,  the  dift'erence  in  cost 
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between  towing  to  League  Island  and  Mifflin  Bar  being  very  small 
(estimated  at  about  1  cent  per  yard),  and  vastly  overbalanced  by  the 
greater  convenience  of  tlie  latter  site. 

It  will  appear  from  the  above  remarks  that  the  most  favorable  condi- 
tion under  which  the  contract  can  be  made  is  to  leave  the  contractor 
perfectly  free  to  dispose  ot  all  the  excavated  material  to  his  own  best 
advantage,  providing  him  with  convenient  dumping  places  to  use  should 
he  find  it  desirable.  The  imposition  of  any  concStion  restricting  the 
freedom  of  the  contractor  in  this  matter  is  s\ire  to  increase  the  cost  of 
the  work. 

Item  1  of  the  specifications  accompanying  this  letter  not  only  re- 
quires the  contractor  to  deposit  at  League  Island  material  which  it 
might  be  to  his  advantage  to  place  elsewhere,  but  also  compels  him  to 
land  it  above  low  water  and  rehandle  it  in  such  a  >vay  as  to  greatly  in- 
crease the  expense.  He  must  provide  a  s])ecial  plant  for  this  pur- 
pose. To  fill  the  ai-ea  marked  on  the  accompanying  tracing  ''to  be 
filled  first''  would,  in  my  opinion,  cost  at  the  lowest  estimate  16  cents 
per  cubic  yard  more  than  it  would  cost  to  dump  the  material  at  Miftiin 
Bar  or  any  other  convenient  locality.  Thus  the  filling  of  this  strip 
alone  would  increase  the  cost  of  the  work  more  than  $125,000,  in  addi- 
tion to  the  increase  due  to  restricting  the  contractor's  freedom  in  the 
disposal  of  material.  The  filling  of  the  space  in  rear  of  this  strip  would 
involve  an  additional  cost  of  about  25  cents  per  cubic  yard,  making  the 
total  additional  cost  for  this  space  about  $1,140,000. 

Item  2  gives  the  contractor^  under  certain  expensive  conditions,  the 
privilege  of  dei)08iting  material  in  the  back  channel  of  League  Island 
navy-yard.  As  the  depth  of  this  channel  at  low  water  is  from  1  to  2 
feet,  and  the  dumping  scows  draw  7  feet,  and  as  the  low- water  channel 
is  too  narrow  to  turn  the  scows  in,  the  contractor  could  under  no  circum- 
stances avail  himself  of  this  privilege. 

The  naval  act  of  March  2,  1880,  appropriates  $75,000  for  dredging 
and  filling  in  at  League  Island,  and  provides  that — 

In  the  expeuditiire  of  this  sum  the  Secretary  of  the  Navy  may  cooperate  with  the 
Secretary  of  War^  and  utilize  any  earth  that  may  be  removed  from  adjacent  waters 
under  appropriations  made  by  Congress. 

It  appears  to  have  been  the  intention  of  Congress  that  this  sum 
should  be  applied  to  the  payment  of  the  additional  cost  of  this  method 
of  disxwsing  of  the  material.  Since  the  establishment  of  a  special 
plant  is  necessary,  the  sum  is  probably  not  sufficient  to  induce  any  con- 
tractor to  do  the  work  at  the  additicmal  prices  above  estimated. 

The  river  and  harbor  a<?t  of  September  19, 1890,  provides  that  the 
work  of  improving  Philadelphia  Harbor  shall  be  executed  "according 
to  the  plan  reported  by  the  Board  of  Engineers,  and  transmitted  to  Con- 
gress April  7,  1888,  and  printed  as  H<mse  Executive  Document  2G0, 
Fiftieth  Congress,  first  session,  or  such  modifications  thereof  as  may  be 
determined  upon  by  the  Secretary  of  War :  Provided.  That  the  cost  of 
the  improvement  shall  not  be  thereby  increased."  The  Board  of  1888 
did  not  definitely  determine  places  for  the  disposal  of  the  dredged  ma- 
terial, but  indicated  several  i)ossible  locations,  and  among  them  League. 
Island.  The  estimates  of  the  Board,  however,  do  not  include  the  cost 
of  placing  any  of  the  excavated  material  above  low  water,  and  the 
project  can  not  be  modified  to  include  this  work  without  increasing  the 
estimated  cost  of  the  work  about  $1,205,000.  This  oi)inion  is  based 
upon  experience  in  dredging  and  careful  inquiry. 

Finally  I  invite  attention  to  the  fact  that  the  work  contemplated  under 
these  proposed  specifications  is  to  be  done  undei*  the  supervision,  inspec- 

Digitized  by  VjVJVJV  IC 


1056      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

tion,  and  direction  of  a  subordinate  oflBicer  of  another  Department,  who 
is  not  under  the  control  of  the  engineer  oflficer  making  the  contra<5t  and 
the  payments  under  it  and  responsible  for  the  work,  or  even  under  the 
control  of  the  War  Department. 

The  letter  of  the  Acting  Secretary  of  the  Navy,  with  its  inclosure  and 
accompanying  tracing,  is  returned  herewith. 

Very  respectfully,  your  obedient  servant, 

0.  W.  BArofOND,  . 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersy  U.  8.  A. 

[Fovrfh  indonemeni.] 

Office  Ohibf  of  Engineers, 

U.  S.  AjsmYj 
December  2j  1890. 
Eespectfully  returned  to  the  Secretary  of  Wm. 
The  Navy  Department  requests  that  certain  items  be  embodied  in  the 
specifications  for  improving  harbor  at  Philadelphia.  Attention  is  in\ited 
to  the  inclosed  report  of  October  13  from  Maj.  C.  W.  Raymond,  to  whom 
these  papers  were  referred,  and  to  the  report  of  Board  of  Engineers,  with 
accompanying  specifications,  for  improvement  of  the  harbor  at  Philadel- 
phia, submitted  to  the  Secretary  of  War  to-day  in  another  communica- 
tion. 

Thos.  Lincoln  Casey, 
Brig.  6en.y  Chief  of  Engineers. 


letteb  of  the  assistant  sbobetaby  of  wab. 

Wab  Depabthent, 
Washingtonj  D.  0.,  December  4y  1890. 
Sib:  Referring  to  your  letter  of  October  3  last,  relating  to  the  pro- 
posed work  on  League  Island  in  connection  with  the  improvement  of 
the  harbor  of  Philadelphia^  and  to  the  "  items''  which  your  Department 
desired  to  have  emboified  in  the  specifications  for  improvement^  I  have 
the  honor  to  invite  your  attention  to  the  inclosed  copy  of  a  report  from 
the  Board  of  Engineers,  dated  November  29  last,  to  whom  the  whole 
subject  was  referred. 

The  Department  has  approved  of  the  proposed  project  as  recom- 
mended by  the  Board  for  the  improvement  of  the  harbor,  which  con- 
templates the  deposit  of  dredged  material  upon  League  Island  in 
accordance  with  the  wish  of  your  Department,  so  far  as  is  justifiable 
under  the  law,  and  it  is  suggested,  should  it  be  deemed  necessiiry,  that 
you  direct  the  proper  officer  of  the  Navy  Department  to  confer  with 
Major  Raymond  at  Philadelphia  on  the  subject.  This  should  be  done, 
if  at  aU,  before  the  letting  of  the  work  is  advertised. 

The  tracing  of  League  Island  which  accompanied  your  letter  is 
herewith  returned. 

Very  respectfully, 

L.  A.  Gbant, 
Assistant  Secretary  of  Wwr. 
The  Secbetabt  of  the  Fa.vt. 
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[Sixth  indoxsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 

December  26,  1890. 
Bespectfdlly  referred  to  Mmor  Baymond.  in  order  that  he  may  explain 
to  bidders  where  the  Navy  Department  aesires  to  have  the  earth  do- 
posited  on  Leagae  Island.  Major  Baymond  will  see  that  all  bidders 
understand  exactly  what  is  wanted  on  tiie  island,  so  that  no  mistake  can 
be  made. 

By  command  of  Brig.  Gen.  Casey  : 

H.  M.  Adams, 
Major y  Corps  of  Engiixeers. 

reply  TO  ABOVE  SIXTH  INDORSEMENT. 

United  States  Engineer  Office, 

Philadelphia^  Pa*.^  January  2^  1891, 
Oenebal  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of 
the  Navy  Department  dated  October  3, 1890,  having  reference  to  the 
deposit  of  dredged  material  from  Philadelphia  Harbor  upon  Le^igue  Is- 
land, referred  to  me  by  your  indorsement  of  December  26, 1890,  wliich 
indorsement  instructs  me  to  explain  to  bidders  where  the  Navy  Depart- 
ment desires  to  have  the  earth  deposited  on  League  Island  and  to  see 
that  all  bidders  understand  exactly  what  is  wanted  on  the  island,  so 
.  that  no  mistake  can  be  made. 

In  compliance  with  these  instructions,  I  wiU  endeavor  to  give  the 
fullest  information  on  this  subject  to  all  persons  proposing  to  bid  on  this 
work  ;  but  the  attention  of  the  Department  is  respectMly  invited  to 
the  feict  that  the  specifications  for  the  improvement  of  Philadelphia  Har- 
bor, sent  to  me  for  my  information  and  guidance  on  December  5, 1890, 
under  which  I  have  advertised  for  proposals,  do  not  give  this  office  any 
control  over  the  place  of  deposit  of  dredged  material  on  League  IslaiKl, 
except  that  such  material  shall  be  deposited  "  within  the  limits  of  the 
navy-yard,  League  Island,  on  the  island  proper,  east  of  Broad  street." 
The  specifications  as  approved  by  the  Chief  of  Engineers  do  not  require 
the  contractor  to  spread  or  grade  the  material,  as  desired  by  the  Navy 
Department. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Kaym()nd, 
MajoTy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

SPECIFICATIONS  DATED  DECEMBER  12,  1S90,  AMENDED  SO  AS  TO 
BEQUIBE  BIDDEBS  TO  STATE  AN  ADDITIONAL  nilCE  PER  (^UJUC 
YARD  FOR  SPREADING  MATERIAL  UPON  LEAGUE    ISLAjSD. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  i>.  C,  January  x?.V,  jsfU. 
Major:  I  inclose  an  additional  clause  for  the  sjuMilii'iitions  for  the 
improvement  of  Philadelphia  Harbor,  te  be  added  to  tlu»  last  |>ara;irai)h 
under  the  head  '^  Conditions  of  the  work,''  as  indicated  in  copy  here- 
jSNO  91 67  ^  J 
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with.  You  will  ])lo}ise  have  this  imuted  and  distributed  to  all  persons 
who  have  rec(*ived  the  speeitiations  dated  December  12,  1890,  or  who 
may  ask  for  tlicMu  hereafter. 

The  map  refeired  to  in  the  specifications,  showing  plan  of  the  United 
States  navy -yard.  League  Island,  and  also  showing  i)oii1on  of  yard  to  be 
filled  with  material  from  Smith  and  Windmill  Islands,  is  inclosed* 
By  command  of  Brigadier-General  Casey: 
Very  respectfully,  yoiu*  obedient  servant, 

n.  M.  Adams, 
Maj.  C.  W.  IlAYMOND,  Majorj  Corpa  of  Engineerg, 

Corps  of  Engineers, 

THE   ADDITIONAL  CLAl'SK. 

Hidders  shall  statw  ou  the  Ibnu  hereto  appeiulcMl  (1)  a  price  per  cubic  yard  for 
material  excavat(*d  and  deposited  at  places  provided  by  the  contractor  and  approved 
l)y  the  uufj^inccr  otticer  in  charge:  (2)  a  prict*  per  cubic  yard  for  nuiterial  excavated 
and  deposited  upon  T^eajfue  Island:  {2\)  a  price  per  cubic  yard  for  sjireading  said 
material  upon  Ivea^rni*  Island  at  such  places  as  may  be  required  by  the  Navy  Depart- 
ment not  outsi<lc  ol"  the  limits  shailcd  u])on  the  map  to  be  seen  in  this  office;  (3)  a 
price  per  linear  foot  for  the  removal  <if  the  ])ile  and  timber  rovetmout;  and  (4)  the 
plant  which  they  jiropose  to  eini)loy  in  the  work. 


letter  transmitting  rkoposals  opened  february  12,  1891,  and 
recommending  award  of  contract. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  February  12j  1891. 

General:  I  have  the  honor  to  transmit  herewith  an  abstract  of  pro- 
posals, accompanied  by  one  copy  of  each  proposal  received  and  opened 
by  me  this  day,  for  dred^n^j^  and  removal  of  wharfing  in  the  improve- 
nient  of  the  harbor  of  Pliiladelphia. 

The  lowest  bidder  for  the  removal  of  material  and  revetments  is  the 
American  Dred^inff  Coni]>any  of  Philadelphia,  Pa.  This  company  is 
also  the  lowest  bid(b*r  for  de]K)siting  material  iii>on  League  Island,  Its 
bid  of  IS  eents  per  cnbic  yard  for  spreading  material  on  Leagne  Island 
is,  I  am  informed,  tlie  prire  to  be  paid  for  every  cnbic  yard  which  is 
reliandled  alter  being  <lcpo.sited  on  the  island.  The  offers  of  the  other 
bidders  for  spreading  ar(»,  I  am  informed,  the*  additional  prices  to  be 
charged  on  every  cubic  yju'd  deposited  on  League  Island,  whether  it  is 
rehandled  or  not. 

It  is  imjxjssible  to  estimate  the  cost  of  spreading  at  the  juice  bid  by 
t\w  American  Dredging  C()mi)any  until  the  quantity  to  be  rehandled 
is  known.  This  dej)ends  upon  the  methods  emj)loyed.  If  a  hydraulic 
method  is  i>ermitt(Mi  no  rehandling  will  be  required. 

1  respectfully  r(»conunend  that  tlic  contract  be  awarded  to  the  Ameri- 
ean  Dredging  (lomi)any  of  Philadelphia,  Pa.,  this  company  Inking  con- 
sidered resi)onsil)le  and  its  bid  reasonable  and  the  most  advantageous 
to  the  Govermnent. 

Attention  is  invit<Ml  to  the  fact  that  the  City  Trust,  Safe  l)e|M)ait  and 
Surety  ("ompany  of  Philadelphia  appears  by  its  president,  Mr.  Ohas. 
31.  Swain,  as  one  of  the  guarantors  of  the  Pcnn  Dredging  (^ompany, 
aiul  the  same  g(»ntlcman  api>ears  as  the  second  guarantor  in  his  individ- 
unl  (!a])acity. 

Very  resi)ect fully,  your  obedient  servant, 

C.  W.  Kaymond, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  iS.  A. 
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UBTTEB  BECOMMENDINa  RECONSIDERATION  OF  THE  PROJECT  FOR 
IMPROVEMENT  OF  PHILADELPHIA  HARBOR  WITH  REFJniENCE  TO 
THE  REQUIRE3IENTS  OF  THE  SUNDRY  CIVIL  ACT  APPROVED  MARCH 

3, 1891. 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  March  5, 1891. 
General:  I  have  the  honor  to  invite  your  attention  to  recent  legis- 
Isitiou  in  the  sundry  civil  act,  just  passed  by  Congress,  wliich  imposes 
new  and  important  (H)nditions  upon  the  problem  ot*  the  imjuovement  of 
Philadelphia  HarlKU*.    The  provisions  refeiTed  to  are  as  follows: 

For  improving  harbor  at  PhUadolpliia,  Pa. :  Coutinuiu^  improvemoiit,  removal  of 
Sinith  Island  and  Windmill  Iflland,  Pennsylvania,  and  Petty  Island,  New  Jersey,  and 
adjactiutslioals,  $300,000:  Provided,  That  the  i^lan  fortlieiniproveuuMit  maybe  modified 
by  changing  the  line  Umiting  the  excavation  on  Petty  Island  to  Kueh  ]umitiou  as  the 
Secretary''  of  War  may  consider  desirable,  and  the  material  to  be  reniovcnl  from  said 
islands  and  shoals  nuder  this  a])propriation,  and  apju-opriations  heretofore  made, 
shall  be  deposited  and  s])read  on  I^eagne  Island,  and  to  the  extent  of  the  cost  of  such 
deposit  and  spreading  the  said  appropriations  are  hereby  made  available  :Prorirf<.7/, 
further,  That  the  title  to  any  additional  lands  acciuired  for  this  jiurpose  shall  be 
ve«tod  in  the  United  States  withont  charge  to  the  latter. 

In  view  of  these  provisions  it  appears  to  be  imi>ossible  to  make  a  con- 
tract for  the  imi)rovement  of  Philadelphia  Harbor  in  a(!cordance  with 
the  8i)ecification8  upon  which  proposals  were  received  and  opened  at 
this  ofl&ce  on  February  12,  1891,  for  the  following  reasons: 

1.  The  specifications  provide  for  the  removal  of  about  17,00(),(M)0 
cubic  yards  of  material.  Should  the  line  of  excavation  on  Petty  Island 
be  changed  as  authorized  in  the  act,  the  amount  of  material  to  be  re- 
moved w  ill  be  increased  by  about  l,tK)0,000  cubic  yards. 

2.  The  specilii'ations  further  provide  that  a  certain  part  of  the  heavy 
material  i-emoved  shall  be  deposited  in  the  prohnigation  of  Fishers 
Point  Dike.  It  was  further  the  intention  to  i)erniit  the  d(»posit  of  heavy 
material,  wherever  found,  in  those  i)arts  of  the  channel  where  there  are 
excessive  dej)ths.  These  are  regard(»<l  as  very  imi>ortant  parts  of  the 
pw>ject.  Under  existing  law  they  cainiot  be  carried  out,  since  all  mate- 
rial removed  is  required  to  be  d(*posited  at  Leagiu*  Island. 

3.  The  specifications  fnrtlMM-  provide  that  the  rate  of  progress  of  the 
wrork  of  excavation  is  to  be  determine<l  by  the  rate  of  advance  of  a<tnal 
wharf  constructions  to  the  new  harlMu*  lines,  so  as  to  maintain  the  as- 
signed section  of  the  new  channel.  The  inojcut  for  the  commencement 
of  the  improvement  submitted  by  me  (m  July  1(»,  1800,  recommended 
the  removal  of  Smith  and  Windmill  Islands  to  a  (lei)th  of  8  feet  below 
mean  low  water,  and  this  work  is  provided  for  in  the*  specifications.  The 
advisability  of  doing  this  work  was  discussed  in  the  i)roject  referred  to, 
with  the  following  (conclusions : 

If  this  is  done,  the  aetion  of  natnral  forecsniay  he  ex]>ected  to  larjjely  diminish  the. 
volume  of  the  lower  end  of  the  southern  shoal.  I  am  informed  that  as  soon  as  the  har- 
Imr  lines  are  definitely  loeat<Ml  a  lar;^e  part  of  the  Camden  water  front  will  he  hiilk- 
headed  along  the  advanced  line,  and  the  extension  of  the  wliarvi's  on  the  Philadel- 
phia shore  may  he  expected  to  eommenee  at  the  nortlx-rn  end  of  the*  in*\v  line.  It  is 
pTobahle  that  tlies<^  chanj^es,  in  eonneetiou  witli  the  esistw.Mid  dirretinn  of  the  ebb 
currents,  will  he  of  snllieient  extent  to  hold  in  eherk  any  tt  iHlency  toward  tho 
reformation  of  the  islands  above  tho  8-foot  enrve. 

At  the  time  this  ])rqiect  was  prepared  the  great  difficulty  was  to  find 
convenient  places  for  the  dis])()sal  of  the  dred,i»e<l  material.  No  obsta- 
cle wa«  known  to  supplying,  without  c^xpensc  to  the  UnittMl  Stat(\s,  all 
material  needed  for  the  filling  behind  the  (.'annU'ii  Imlkheads.  Th«*  hiw 
now  prohibits  the  supi)ly  of  this  material  for  this  purpose,  and  under 
thofle  circumstances  it  is  feared  that  the  Camden  water  fiont  will  not  bo 
advanced.  ^^  , 
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With  reference  to  this  subject,  the  Board  of  Engineers  of  1888,  in 
their  report  of  March  30, 1888,  containing  the  project  adopted  by  Con- 
gress, remarked  as  follows: 

The  removal  of  Smith  and  Windmill  Islands  shonld  not  begin  or  be  carried  on 
%vithont  the  simultaneous  regulation  of  the  port  warden's  lines  of  both  shores  of 
the  river  so  as  to  maintain  the  assigned  section  of  the  new  channel,  as  a  failure  in 
this  respect  would  only  be  followed  by  the  reformation  of  these  islands  in  whole  or 
in  part  by  the  river.  Moreover,  it  is  not  sufficient  that  these  lines  should  simply  be 
laid  do-wn  on  paper,  but  their  existence  as  actual  constructions  should  be  a  part  of 
the  progressive  scheme  for  the  proper  improvement  of  this  portion  of  the  river. 

4.  The  specifications  farther  provide  for  the  execntion  of  a  definite 
amount  of  work  with  the  ftmds  now  available.  It  will  be  necessary  to 
readjust  the  amount  of  work  to  be  done  in  conformity  with  the  increased 
cost  imposed  by  the  new  conditions. 

Under  these  conditions  I  do  not  consider  it  ad-visable  to  commence 
the  work  of  improvement  under  the  project  provided  for  in  the  specifi- 
cations. If  it  is  so  commenced,  serious  injury  to  the  channels  may 
result. 

For  the  reasons  above  stated,  I  feel  it  my  duty  to  suggest  the  advis- 
ability of  reconsidering  the  whole  project  for  the  improvement  of  Phil- 
adelphia Harbor  with  reference  to  these  new  conditions  before  the  award 
of  any  contract  for  the  commencement  of  the  work.  It  is  believed  that 
a  project  for  the  execution  of  the  work  in  harmony  with  this  new  leg- 
islation can  be  devised. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Eatmond, 
Major y  Corps  of  Engineers. 

Brig.  Gen.  Thos.  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 


AUTHORITY   FOR    REJECTION   OF    THE  BIDS    OPENED   FEBRUARY  12, 

ISDl. 

Office  of  the  Chikf  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  18, 1891. 
Major:  Referring  to  your  telegram  of  this  date,  the  folio wuig  copies 
of  indorsements  on  your  letter  of  February  12, 1891,  are  sent  you  for 
youi'  information: 

[Eirat  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  ARJtfY, 

March  9, 1891. 
Respectfully  submitted  to  the  Secretary  of  War.  Of  the?  three  bids  inclosed,  two 
of  them,  viz,  that  of  the  Ponn  Dredging  Company  and  that  of  the  National  Dredgin;;^ 
Company,  named  the  same  prices,  14i^f,  cents  per  cubic  yard  for  dredging  and  $2.97^ 
and  $3.25  respectively  per  linear  foot  for  the  removal  of  pile  and  timber  wharfing  or 
revetment.  These  prices  are  too  high  for  that  work.  Tlie  third  bid,  that  of  the 
American  Dredging  Company,  the  lowest  for  excavating  and  removing  material,  for 
removal  of  j^ile  and  timber  wharfing  or  revetment,  and  for  excavation  and  removal 
of  material  inclusive  of  its  deposit  on  League  Island,  names  18  cents  per  cubic  yard 
for  spreading.  This  price  for  spreading  is  too  high.  The  sundry  civil  biU,  approved 
March  3,  1891,  enacts  as  follow :  »  »  *  "  $300,000 :  Provided^  That  the  plan  for  the 
improvement  may  be  modified  by  changing  the  Ime  limiting  the  excavation  on  Petty 
Island  to  such  position  as  the  Secretary  ol  War  may  consider  de^sirabh^,  and  the  ma- 
terial to  be  removed  from  said  island  and  shoals  under  this  ai)proj)riation  and  appro- 
priations heretofore  made  shaU  be  deposited  and  sx>read  on  League  Island,  and  to 
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the  extent  of  the  co«t  of  such  depoflit  aud  sprca<ling  tho  said  approi^riations  are  made 
available :  Provided,  further ,  That  the  title  to  any  additional  lands  acquired  for  this 
purpose  shall  he  vested  in  the  United  States  without  charge  to  the  latter.'' 

This  enactment  introduces  and  establishes  conditions  not  existing  when  the  pro- 
posals were  opened  and  the  specifications  under  which  the  proposals  were  maile  are 
not  applicable  in  all  respects  to  the  new  conditions.  Regarding  the  case  as  a  whole 
it  is  recommended  that  all  the  bids  be  rejected  and  that  the  work  be  readvertwed 
under  specifications  so  modified  from  the  old  ones  as  to  conform  to  the  legislation 
in  the  sundry  civil  act  of  March  3, 1891. 

Thos.  Lincoln  Casev, 
Brig,  Gen,,  Chief  of  Engineers, 

[Second  indoraement.] 

War  Department,  March  10, 1891. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 
By  command  of  Brigadier-General  Casey: 
Very  respectfully,  your  obedient  servant, 

Thos.  Turtle, 
Captain^  Corps  of  Engineers. 
Mjy.  O.  W.  Raymond, 

Corps  of  Engineers. 


bevised  project  for  completion  op  the  work  of  improvina 
the  harbor  of  philadelphia,  including  project  for  appli- 
cation op  available  funds  in  accordance  with  the  provi- 
sions of  the  sundry  civil  act  of  march  3,  1891. 

United  States  Engineer  Office, 

Philadelphiay  Fa.j  March  14j  1891. 

General:  In  compliance  with  instructions  contained  in  Dei^artment 
telegram  dated  March  6, 1891, 1  have  the  honor  to  submit  the  following 
revised  project  for  the  completion  of  the  work  of  improving  the  harbor 
at  Philadelphia,  Pa.,  including  a  project  for  the  application  of  the  funds 
now  available,  prepared  in  aeeordaiice  with  the  |)ro visions  of  the  sundry 
civil  act  approved  March  3,  1891. 

The  provisions  of  the  sundry  civil  act  of  March  3, 1891,  above  referred 
to,  are  as  follows: 

For  improving  harbor  at  Philadelphia,  Pa. :  Continuing  improvement;  removal  of 
Smith  Island  and  Windmill  Island,  Pennsylvania,  and  Petty  Island,  New  Jersey,  and 
adjacent  shoals,  $300,000 :  Provided,  That  the  plan  for  the  improvement  may  be  modi- 
fied hy  changing  the  line  limiting  the  excavation  on  Petty  Island  to  such  position  as 
the  Secretary  of  War  may  consiae  rdesirable,  and  the  material  to  be  removed  from 
«aid  islands  and  shoals  under  this  appropriation  and  appropriations  heretofore  made 
shall  he  deposited  and  spread  on  League  Island  and  to  the  extent  of  the  cost  of  such 
deposit  and  spreading  the  said  appropriations  are  hereby  made  available :  Provided 
fwther.  That  the  title  to  any  additional  lands  acquired  for  this  purpose  shall  be  vested 
in  the  United  States  without  charge  to  the  latter. 

The  existing  project  for  the  completion  of  this  work,  which  was  sub- 
mitted to  the  Department  on  November  20, 1890,  and  approved  Decem- 
ber 4, 1890,  was  prepared  in  accordance  with  the  provisions  of  the  river 
and  harbor  act  of  September  19, 1890,  which  requires  the  work  to  be  ex- 
ecuted according  to  the  plan  reported  by  the  Board  of  Engineers  and 
transmitted  to  Congress,  April  7, 1888,  subject  to  such  modifications  by 
the  Secretary  of  War  as  do  not  increase  the  cost  of  the  improvement. 
This  project  is  given  in  detail  in  the  ax)proved  specifications  under  which 
prox>osals  were  received  and  opened  at  this  office  on  February  12,  1891. 
The  report  of  the  Board  of  Engineers  of  1888  is  printed  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1888,  Part  I,  page  679. 
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Ill  the  Delawaro  Iviver,  lM»tweeii  Kai^liu  Point  and  Fisli«>rs  Point,  the 
main  flood  and  ebb  currents  move  in  different  paths.  The  flood  follows 
the  New  Jersey  shore  and,  passing  to  the  westward  of  Petty  Island, 
turns  to  the  eastward  into  the  Pennsylvania  Channel;  the  ebb,  before 
the  construction  of  I^^shers  Point  Dike,  followed  the  Kew  Jersey  shore 
south  of  Petty  Island,  and  crossing  at  the  same  place  as  the  flo(Kl, 
turned  to  the  westward  into  the  chanuel  west  of  Smith  and  Windmill 
Islands.  The  scheme  of  rectification  recommended  by  the  Board  con- 
templates the  creation  of  a  single  channel,  in  which  the  directions  of  the 
flood  and  ebb  currents  shall  as  nearly  as  possible  coincide  with  dimen- 
sions adjusted  to  the  physical  conditions  of  the  water  way. 

The  Board  established  the  width  of  the  projected  channel  at  about 
2,000  feet,  its  cross-section  at  about  55,000  square  feet  at  mean  tide,  and 
its  depth  over  a  distance  of  about  half  the  width  at  26  feet  below  mean 
low  water.  In  determining  these  dimensions  it  is  beUeved  that  the 
Board  was  guided  by  a  study  of  the  dunensions  of  the  water  way  be- 
tween Kaigkn  Point  and  Gloucester  Point,  which  have  remained  prac- 
tically without  change  for  many  years,  and  therefore  may  be  regarded 
as  well  adapted  to  a  pennanent  regimen  in  this  vicinity. 

The  Board  proposes  to  obtain  these  dimensions  by  removing  Smith 
and  Windmill  Islands  and  the  adjacent  shoals,  by  advancing  the  wharves 
on  the  Philadelphia  and  Ciimden  water  fronts  to  the  established  limits 
of  the  new  channel,  by  cutting  off  a  portion  of  the  north  shore  of  Petty 
Island,  and  by  the  ultimate  closure  of  the  channel  south  of  Petty  Is- 
land by  the  extension  of  Fishers  Point  Dike.  These  are  all  essential 
parts  of  the  scheme  of  rectification;  and  the  actual  reconstmction  of 
the  Philadelphia  and  Camden  water  fronts  upon  th(^.  new  lines  was  con- 
sidered of  sj)ecial  iminirtance.  With  reference  thereto  the  Board  re- 
marks as  tbllows : 

The  removal  of  Smith  and  Windmill  iRlands  should  not  hej^in  or  be  carried  on 
without  the  simnltaneouH  rep^ulation  of  the  port  warden^H  lines  of  both  shores  of  the 
river,  so  as  to  maintain  the  assijrr»ed  section  of  the  new  channel,  as  a  failure  in  tjiis 
respect  would  only  be  followed  by  the  reformation  of  these  islands  in  whole  or  in 
part  by  the  river.  Moreover,  it  is  not  sufficient  that  these  lines  should  smiply  be 
laid  down  on  paper,  but  their  existence  as  actual  constructions  should  be  a  part  of 
the  progressive  s<-hemo  for  the  jiroper  improvement  of  this  part  of  the  river. 

It  was  not  a  part  of  the  duty  of  the  Board  of  Engineers  of  1888  to 
prei>are  specific  and  detailed  directions  for  the  systematic  execution  of 
tbe  work.  Indeed,  this  would  have  been  im|)ossible  with  the  informa- 
tion then  available.  The  advisory  c(mimission.  to  the  harbor  commis- 
sioners of  Philadelj)hia,  in  their  rej)ort  of  December  10, 1887,  expressed 
tbe  oi)inion  that  the  projected  improvement  could  be  made  "without  in- 
jury to  the  harbor  by  the  skillful  execution  of  a  properly  prepared  proj- 
ect f  but  they  did  not  0ve  their  views  rej>ardino'  the  methods  and  order 
of  execution  which  should  be  followed,  isevertheless,  the  principles 
and  methods  to  be  adopted  in  the  actual  execution  of  the  work  consti- 
tute by  far  the  most  ditticult  and  delicate  part  of  flie  problem.  If  the 
complete  rectific^ation  of  the  river  i-ouhl  be  efiected  at  once,  all  its  parts 
bein^  simultaneously  established,  there  would  be  little  difticulty  to  an- 
tici])ate,  but  the  progressive  developnu^nt  of  the  new  conditions  by 
oi)erations  extending  over  a  long  period  requires  the  most  careful  adjust- 
ment of  the  work  so  as  to  avoid"  unnecessary  expense  and  serious  injury 
to  the  channels. 

The  method  of  improvc^nuMit  recommended  for  adoi>tion,  and  the  con- 
siderations upon  which  it  is  based,  are  set  forth  in  my  proje(;t  for  the 
application  of  the  appropriations  of  August  11, 1888,  and  March  2,  1889, 
which  was  submitted  to  the  Department  on  July  10,  1890,  and  approved 
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July  24,  189().  This  method,  ho\v<'V(M",  was  iuteiidecl  to  rtjjply  to  the 
commencement  of  the  work  only,  aucl  no  attempt  was  made  to  establish 
a  plan  to  be  followed  in  futiue  operations.  Since  the  i>r(^pai'ation  of  that 
project  the  present  condition  of  the  channels  has  been  d<4ennined  by  a 
detailed  survey,  completed  in  September,  1890,  and  1  liave  investigated 
the  changes  therein  by  eoniparisons  witli  the  surveys  of  1S19, 1843,  and 
1878,  to  facilitate  the  labors  of  the  i>oard  of  Engineers  for  the  establish- 
ment of  harbor  lines  in  the  port  of  Pliiladelphia.  In  the  light  of  the  in- 
fonnation  thus  gained,  I  now^  feel  jnstified  in  submitting  tlie  following 
X>lan  of  procedure  for  the  consideration  of  the  l>e})aitnient. 

In  the  establishment  of  the  assumed  normal  dimeiisi<>Hs  of  the  recti- 
fied liver,  the  plan  of  the  Board  of  Engineers  oi  18vS8  contemplates 
operations  some  of  which  are  of  a  progressive  and  some  of  a  conservative 
diaracter.  The  progressive  operations  consist  in  the  gradual  removal  of 
the  islands  and  shoals  between  Philadelphia  and  Camden,  west  of  Petty 
Island;  the  conservative  operations  are  the  widening  of  the  channel 
north  of  Petty  Island,  the  extension  of  the  Fishers  l*oint  Dike,  and  the 
advance  of  the  piers  and  bulkheads  <m  the  Philadelphia  and  Camden 
water  fronts  to  the  new  harbor  lines.  The  opeiations  of  removing  the 
islands  and  shoals  are  termed  progressive  because  they  arc  the  funda- 
mental operations  upon  which  the  ehara<'t(*r  and  extent  of  all  the  others 
are  based,  and  thus  determine  the  progress  of  the  work.  The  other  op- 
erations are  termed  conservatire  because,  when  considered  with  referen<re 
to  the  physical  problem  of  ri^  er  rectification,  their  only  object  is  the 
maintenance  of  the  new  depths  gradually  created  <*lsew}iere. 

If  any  part  of  the  islands  and  shoals  below  the  Avater  level  is  removed, 
the  result  will  be  an  increase  in  the  dimensions  of  the  (»hannel  volimie 
beyond  their  normal  values.  The  new  depths  can  only  be  permanently 
maintained  by  one  or  more  of  the  following  conservative  openttions: 

1.  By  advancing  the  piers  and  bulkhea<ls  on  one  or  both  water  fronts 
so  as  to  compensate  in  a  greater  or  less  degree  for  the  change  in  the 
channel  dimensions. 

2.  By  widening  the  channel  north  of  Petty  Island  so  as  to  bring- 
together  the  paths  of  the  tidal  currents  and  concentrate  the  action  of 
the  latter  upon  the  excavated  spaces. 

3.  By  closing  or  partly  closing  the  gap  at  Fishers  Point  Dike  so  as  to 
compel  the  tidal  waters  now  flowing  through  the  channel  south  of  Petty 
Island  to  flow  through  the  north  channel,  and  thus  increase  the  efiect 
of  widening  the  latter. 

The  general  plan  proposed  is,  therefore,  to  remove  hj  sucerssion  limited 
portions  of  the  islands  aiul  shoals,  following  each  removal  by  a  com- 
pensation obtained  through  one  or  more  of  the  exmservative  operations 
above  mentioned,  the  amount  and  character  of  these  operations  to  be 
determined  by  observaticms  during  the  progress  of  the  work. 

It  may  appear  desirable  that  the  progressive  o])eration  and  the  con- 
servative ox)eratioU'  intended  to  eomi>ensate  for  it  should  be  executed 
simultaneously;  but  this  wouUl  int-ertere  with  the  proper  study  of  the 
action  of  the  tidal  forces,  and  is  unnettessary,  as  will  appear  from  Uw 
following  considerations,  which  are  based  4ipon  the  physical  history  of 
the  river. 

A  comparison  of  cross-sections  constructed  from  the  four  available 
surveys  at  eleven  different  i)ositions  between  Kaighn  Voiut  and  the 
f<K)t  of  Petty  Island,  shows  that  very  considerable  changes  in  the  width  of 
water  way  may  be  made,  under  the  ccmditions  existing  up  to  the  present 
time,  without  producing  any  important  change  in  the  (*ross-sectional 
area  of  the  low-water  channel  during  a  long  interval.    The  low- water 
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channel,  instead  of  the  mid-depth  channel,  is  selected  for  investigation, 
since  the  former  is  the  only  channel  whicn  is  free  to  change  under  the 
action  of  the  tidal  forces.  Thus  the  mean  Avidth  of  water  way  between 
the  foot  of  Petty  Island  and  the  head  of  Smith  Island  was  reduced 
from  3,170  feet  in  1843  to  2,420  feet  in  1890,  but  the  mean  low-water 
cross-sectional  area  remained  praetically  constant  at  about  49,500  square 
feet.  Between  the  head  of  Smith  Island  and  the  foot  of  Windmill  Is- 
land the  mean  width  changed  in  the  same  interval  from  2,880  feet  to 
2,130  feet,  the  mean  cross-sectional  area  remaining  constant  at  50,000 
square  feet.  Between  the  foot  of  Windmill  Island  and  Kalghn  Point  the 
mean  width  changed,  in  the  same  interval,  from  3,070  feet  to  2,320 
feet,  the  mean  cross-sectional  area  remaining  constant  at  about  54,500 
square  feet.  The  mean  width  of  the  whole  reach,  from  Petty  Island  to 
Kaighn  Point,  changed  in  the  same  interval  from  3,070  feet  to  2,320 
feet,  the  mean  cross-sectional  area  remaining  constant  at  about  50,650 
square  feet. 

It  follows  from  the  above  that  although  the  mean  width  of  water  way 
has  been  thus  greatly  reduced,  the  volume  of  the  low- water  channel  be- 
tween the  extreme  points  of  comparison  remains  practically  unchanged, 
being  about  555,000^000  cubic  feet  in  both  1843  and  1890.  There  have 
been,  however,  considerable  changes  in  the  form  of  the  channel,  and  in 
the  local  channel  volumes  at  difterent  levels,  some  of  which  are  dis- 
.cussed  in  my  report  of  July  16, 1890;  but  this  constancy  of  volume 
v^eenis  to  indicate  that  these  changes  are  principally  due  to  a  shifting  of 
the  material  within  the  reach,  and  not  to  any  great  ext<Mit  to  the  de- 
posit of  suspended  material  brought  in  from  beyond  its  limits.  In  the 
vicinity  of  Philadelphia  the  ebb  current  travels  from  1 J  to  3  miles  further 
than  the  flood,  and  thus  there  is  a  tendency  to  carry  all  suspended  ma- 
terial down  towards  the  sea. 

But  although  the  principal  material  for  the  formation  of  shoals  dur- 
ing the  progress  of  the  work  wiU  probably  be  supplied  from  places 
within  the  limita  of  the  improvement^  it  by  no  means  should  be  inferred 
that  therefore  the  progressive  operations  can  be  safely  conducted  with- 
out being  soon  follow^  by  a  proper  compensation.  It  might  appear 
admissible  to  allow  the  material  to  shift  to  any  position  in  the  water-way, 
since  it  will  cost  no  more  to  dredge  it  from  one  place  than  from  another. 
But  tlie  relations  between  the  tidal  currents  are  now  very  complicated, 
aiul  the  changes  in  those  relations  which  must  occur  in  the  progress  of 
the  work  will  determine  new  directions  and  intensities  in  the  resultiint 
tidal  forces,  which  may  remove  material  outside  the  limits  of  the  pvo- 
jected  channel,  or  cause  great  temporary  inconvenience  by  the  deposit 
of  material  in  the  channels  now  in  use.  Material  which  is  light  enough 
to  be  taken  up  in  suspension  under  the.  action  of  an  increased  velocity, 
such  as  the  mud  covering  Smith  Island  Bar,  will  be  carried  out  of  the 
reach  or  else  deposited  in  the  shoal  parts  of  the  water  way.  Heavier 
material,  such  as  composes  the  main  body  of  the  shoals,  will  be  moved 
along  the  bottom,  following  the  directions  of  highest  velocity,  and  thus 
will  eventually  &id  its  way  into  the  deep  parts  along  the  thalweg. 
The  successive  removal  of  limited  portions  of  the  islands  and  shoals, 
each  removal  being  followed  by  a  suitable  conservative  operation,  is 
the  only  method  of  execution  permitted  by  the  conditions  established 
by  the  Board  of  1888. 

It  is  proposed  to  carry  on  the  work  of  excavation  by  removing  the 
islan<ls  and  shoals  in  horizontal  layers,  since  the  power  of  the  river  to 
maintain  channel  volumes  in  the  normal  water  way  increases  directly 
as  the  square  root  of  the  height  of  the  plane  of  excavation  above  the 
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thalweg.  The  excavation  is  to  be  commenced  at  the  lower  end  of  Wind- 
mill  Island  and  proceed  upstream,  since  there  is  a  well-marked  ten- 
dency in  the  shoals  of  the  Dela'ware  Eiver  to  diminish  at  their  lower 
and  increase  at  their  upper  ends.  Moreover,  Smith  Island  and  the 
revetments  of  the  cross  channel  above  it  act  as  a  supi)ort  tor  the  lower 
end  of  Smith  Island  Shoal,  and  they  should  not  be  removed  until  the 
movements  of  the  latter  have  been  provided  for.  This  horizonal  exca- 
vation, followed  by  the  conservative  operations  required,  will  be  con- 
tinued until  the  new  channel  dimensions  are  fully  established. 

With  reference  to  the  conservative  operations,  it  is  to  be  remarked 
that  the  rate  of  extension  of  the  piers  and  bulkheads  on  the  Philadel- 
phia and  Camden  water  fronts  is  not  under  the  control  of  the  United 
States.  No  constructions  can  be  extended  to  th.e  new  harbor  lines  until 
the  port  wardens'  lines  have  been  advanced  thereto  by  the  proper  local 
or  State  authorities.  Fortunately  the  lines  have  been  thus  advanced 
on  the  Camden  front,  and  it  is  understood  that  the  new  piers  and  bulk- 
heads will  be  constructed  immediately,  if  filling  can  be  obtained  from 
the  material  excavated  in  the  harbor.  The  practical  reconstruction  of 
the  Philadelphia  water  front  is  a  more  difficult  problem,  requiring  the 
preparation  of.  a  systematic  and  comprehensive  plan  and  the  action  of 
the  State  legislature.  It  is  now  receiving  .earnest  and  intelligent  study 
from  the  harbor  commissioners  of  Philfi&elphia  and  other  gentlemen 
representing  the  leading  commercial  interests  of  the  city.  The  scheme 
of  reconstruction  can  only  be  carried  out  by  using  material  excavated 
dui'ing  the  progress  of  the  improvement  for  widening  Delaware  avenue 
behind  the  new  bulkheads.  The  Camden  line  being  on  the  convex 
side  of  the  river,  its  advance,  considered  as  a  conservative  operation,  is 
f&r  more  important  and  more  immediately  necessary  than  that  of  the 
Philadelphia  line,  for  it  will  be  made  upon  the  shoal  side  of  the  chan- 
nel, where  deposits  are  most  likely  to  occur.  In  my  report  of  July  16, 
1890, 1  have  pointed  out  the  fact  that  the  observed  effect  of  wharf  ad- 
vance from  the  Camden  shore  has  been  much  more  general  across  the 
whole  water  way  than  that  of  the  advance  from  the  Philadelphia  shore, 
and  the  influence  of  the  former  in  reducing  the  volumes  of  the  shoals 
has  been  much  greater  than  that  of  the  latter. 

The  rate  of  progress  of  the  other  conservative  operations  is  under  the 
direct  control  of  the  General  Government. 

The  widening  of  the  channel  north  of  Petty  Island  will  modify  the 
lidal  conditions  not  only  by  increasing  the  amount  of  tide- water  flowing 
through  the  Pennsylvania  channel,  but  also  by  changing  the  direction 
of  the  resultant  tidal  action. 

Some  idea  of  the  effect  of  the  modification  first  mentioned  can  be 
formed  by  the  observed  influence  of  the  Fishers  Point  Dike,  which  is 
considered  elsewhere.  The  effect  of  the  modification  last  mentioned 
can  only  be  definitely  ascertained  during  the  progress  of  the  work.  It 
is  proi)Osed  to  execute  the  widening  by  cutting  away  the  north  shore  of 
the  island  in  successive  vertical  sections,  the  rate  of  progress  to  be  de- 
termined by  the  conditions  of  the  progressive  operations  in  the  river 
below. 

The  extension  of  the  Fishers  Point  Dike  so  as  ultimately  to  close  the 
channel  south  of  Petty  Island  can  not  fail  to  produce  beneficial  results 
since  it  will  terminate  the  confiict  of  tidal  currents  which  now  occui-s 
just  below  the  island;  but  the  work  must  be  done  gradually,  since  the 
dike  produces  marked  changes  in  Smith  Island  Shoal  wliich,  if  allowed 
to  proceed  too  rapidly,  might  complicate  the  conditions  below.    Between 
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1883  and  1890  the  slioal  moved  to  the  eastward  and  lost  materially  in 
volume  under  its  influence.  The  dike  is  founded  upon  an  embankment 
of  hard  material  obtained  by  dredging  in  the  channel  north  of  Petty 
Island,  and  this  method  of  construction  has  proved  very  satisfectory 
and  has  resulted  in  a  large  reduction  in  the  cost  of  the  work.  It  is  pro- 
l)osed  to  deposit  suitahle  material  obtained  during  the  progress  of  the 
excavation  (su(jh  as  the  stone  filling  behind  the  revetments  of  the  islands 
and  in  the  dikes  of  the  cross  channel)  along  the  extension  of  the  dike, 
so  as  to  gradually  reduce  the  tidal  flow  and  at  the  same  time  jirepare  a 
stable  foundation  for  the  fixture  superstructure. 

There  is  one  other  conservative  operation  which  I  consider  verj^  de- 
sirable, although  it  was  not  contemplated  by  the  Board  of  1888,  and 
relates  to  the  final  establishment  of  a  permanent  regimen  rather  than 
to  the  progress  of  the  work;  that  is,  the  partial  rectification  of  the  bot- 
tom of  the  channel  by  filling  in  excessive  depths  along  the  present 
thalweg  with  heavy  material  obtained  in  the  excavation.  Should  the 
work  of  rectification  be  completed  in  a<^eordance  with  the  plan  of  the 
Board  of  1888,  there  will  be  a  false  thalweg  along  the  Philadelphia 
shore,  over  which  the  dei>ths  will  be  excessive,  except  where  they  may 
have  been  reduced  by  the  movement  of  material  in  the^river  or  by  fill- 
ing in  for  the  construction  of  wharves.  Every  such  excessive  d€*i)th  is 
a  source  of  injury,  since  it  induces  an  increase  in  the  local  tidal  veloci- 
ties and  thus  disturbs  the  uniformity  of  flow.  It  is  not  probable  that 
suftlcient  heavy  material  will  be  found  to  fill  the  s])aces  below  the  theo- 
retical bottom;  but  the  new  piers  to  be  built  on  the  Philadelphia  shore 
will  exteud  nearly  across  the  present  thalweg,  and  if  heavy  material  is 
deposited  along  the  lines  they  are  to  occupy  tlieir  coustnu'tion  will  be 
greatly  facihtated.  The  shojihng,  which  is  inevitable  between  the  piers, 
wiJl  soon  fill  up  the  intervening  spaces.  The  material  obtained  from 
the  channel  north  of  Petty  Island  is  admirably  ada])ted  for  such  founda- 
tions, as  is  shown  by  our  experience  at  Fishers  Point  Dike. 

The  project  for  the  i)rogressive  execution  of  the  w(nk  of  improve- 
ment as  above  recommended  requires  the  establishment  of  the  follow- 
ing rules  for  the  disposal  of  the  dredge<l  material: 

1.  A  suflicient  quantity  of  the  hea\^'^  material  first  removed  should 
be  deposited  along  the  extension  of  the  Fishers  Point  Dike  to  gradually 
check  the  tidal  flow  through  the  channel  south  of  Petty  Island  and 
form  a  foundation  for  the  future  ciunpletion  of  the  work.  This  will  re- 
quire about  30,000  cubic  yards. 

2.  All  other  heavy  material  wherever  found  during  the  ])rogress  of 
the  work  should  be  deposited  in  the  channel  at  places  where  the  depths 
are  excessive.  To  completx^ly  fill  the  channel  u])  to  the  theoretical  bot- 
tom of  the  rec'titied  river  woiild  require  about  ;3,000,000  cubic  yards  of 
material  and  about  half  as  much  would  be  necessary  to  raise  the  level 
of  the  bottom  along  the  axes  of  the  new  wharves.  It  is  not  probable 
that  any  such  amount  of  heavy  material  will  be  obtained,  but  all  tluit 
is  available  shcmld  be  used  for  this  purpose.  Very  little  of  such  mate- 
rial will  be  obtained  during  the  early  stages  of  the  Avork. 

3.  Ordinary  dredged  material  should  be  supplied  as  rapidly  as  it  is 
required  for  filling  in  behind  the  new  bulkheads  on  the  Camden  and 
Philadelphia  water  fronts.  These  extensions  have  a  local  character 
with  which  the  (jeneral  Government  is  not  concerned,  but  their  vital 
connection  with  the  work  of  river  improvement  and  their  influence 
u])on  its  rate  of  progrc^ss  require  that  they  should  have  precedence  before 
all  other  places  in  the  receii^t  of  material.  The  Camden  front  will  re- 
quire about  1,500,000  cubic  yards,  some  of  which  is  needed  immediately. 
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Tho  Philadelphia  frout  will  require  about  5(M),(KH)  eubie  yards,  none  of 
which  will  be  needed  during  tlu'  present  year. 

4.  Material  not  needed  &)r  the  purposes  above  meutioned  slionld  be 
deposited  and  S]nead  on  LeJi^ie  Island  untO  the  island  is  raisc»d  to  the 
established  grade.  It  is  highly  desirable  and  |>^reatly  to  the  advantage 
of  the  Government  to  utilize  this  material  for  this  purpose;  but  sinee 
this  filling  b(»ars  no  i)hysieal  relation  to  the  work  of  reetitieation  it 
should  always  be  deferred  until  the  needs  of  the  improvement  are  satis- 
tied.  The  total  amount  of  material  required  at  League  Island  will  not 
exceed  7,500,000  cubic  yards. 

If  all  the  material  which  can  possibly  be  needed  for  the  purposes 
above  mentioned  is  supx)lied,  we  have  ])rovided  for  the  disposal  of  less 
than  13,000,000  cubic  yards,  leaving  about  5,000,000  cubic  yards  to  be 
deposited  behind  the  Miftiiu  liar  Dike  or  in  other  localities.  There  is 
more  than  enough  material  for  all  possible  demands,  and  all  publi(; 
wants  can  be  safely  satisiied  if  it  is  permitted  to  do  the  work  at  the 
proper  times  and  in  the  projjer  order. 

The  project  for  the  completion  of  the  work  and  tlie  si)ecification8  based 
thereon,  which  were  approved  December  4,  ISIK),  were  ])repared  in  ac- 
cordance with.the  views  above  exprcNsed,  but  it  was  not  considered 
either  necessary  or  desirable  to  i)rovide  in  the  si)ecitications  for  all  the 
work  required.  There  is  so  much  nuiterial  to  be  removed,  and  it  is  so 
mucli  to  the  advantage  of  the  contractor  to  deposit  it  in  the  vicinity  of 
the  excavation,  that  it  was  thought  best  not  to  introduce  any  condi- 
tions regulating  the  deposit  of  material  on  the  water  fronts  and  in  the 
channel.    A  sunph*  permission  to  deposit  was  considered  sutticient. 

Under  the  provisions  of  the  sundry  civil  act  of  March  3,  1891,  it  is 
impossible  to  apply  the  funds  now^  available  to  the  work  of  im])rove- 
ment,  in  accordance  with  the  plan  above  recommended ;  but  the  follow- 
ing project  for  the  applicaticm  of  these  funds  conforms  to  that  plan  so 
far  as  the  law  x>ermitvs. 

The  adopted  project,  ai)i)roved  December  4,  1800,  provides  for  the 
application  of  $390,000  to  the  successive  removal  of  Windmill  and  Smith 
Islands  to  a  depth  of  8  feet  below  mean  low  water,  and  to  the  excava- 
tion of  a  part  of  Petty  Island.  With  the  sum  of  $090,000  now  availa- 
ble, all  the  work  thus  projected  could  probably  be  done,  even  at  the  in- 
<-reiised  cost  due  to  the  reipiinMuiMit  that  the  material  shall  be  dejMisited 
4iu  League  Island.  It  is  not  desirable,  however,  to  so  far  advance  the 
impi-ovement  before  a  resonablc  (Munpensation  is  obtained  by  the  exten- 
sion of  wharves  on  the  C-amden  water  front.  The  consi(h*rations  justi- 
fying the  work  i)roposed  are  given  in  full  in  my  rejMirt  of  »hily  16, 1890, 
and  the  advance  of  the  Camden  water  front  is  one  of  the  necessary 
iionditious  thereof. 

In  my  ophiion  it  will  be  sale  to  excavate  Windmill  Island  to  a  dej)th 
of  8  feet  below  low  water.  The  section  below  the  ishind  near  the  ter- 
mination of  the  8-foot  curve  has  about  tin*  same  form  and  abnost  exactly 
the  Siime  area  as  the  section  sicross  the  uppcM'  <'nd  of  Windmill  Island 
would  have  after  the  com])letion  of  the  ])ropos(»d  excavation,  as  shown 
on  the  appended  sketch.*  This  is  simi)ly  a  transfer  of  the  conditions 
now  existing  at  the  foot  of  Windmill  Island  to  the  foot  of  Smith  Island, 
and  the  distance  is  so  shcu't  that  the  tidal  conditions  are  practically  the 
same. 

The  continuation  of  the  work  by  the  removal  of  the  upper  ])art  of 
Smith  Island  is  evidently  undesirable  until  the  (-amdeu  wharves  are 

*  Omitted.     fc?t'e  general  sketch. 


Digitized  by  VjOOQ IC 


1068      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  IT.  8.  ARMY. 

advanced.  It  would  release  a  mass  of  material  from  Smith  Island  Bar 
before  provision  has  been  made  to  carry  it  across  the  excavated  spaces. 
It  will  j)robably  be  necessary  to  postpone  the  removal  of  any  part  ot 
Smith  Island  until  material  is  obtained  which  can  be  utilized  in  accord- 
ance with  the  necessities  of  the  improvement. 

It  is  a4*(!<)rdingly  reccmimeuded  that  so  much  of  the  funds  now  avail- 
able as  is  necessary  for  tlie  purpose  be  api)lied  as  follows: 

1.  To  the  r(Mno\  al  of  the  piling  at  the  lower  end  of  Windmill  Island 
and  the  revetments  along  its  east  and  west  fronts. 

2.  To  the  removal  of  Windmill  Island  by  dredging  to  a  depth  of  8 
feet  below  mean  low  water,  the  excavation  extending  to  the  natural 
contour  of  8-foot  depth  outside  the  island,  except  where  a  less  depth 
may  be  required  by  the  Engineer  officer  in  charge. 

3.  To  the  removal  of  the  revetment  on  the  south  side  of  the  canal  be- 
tween WMndmill  and  Smith  Islands. 

It  is  proposed  to  do  the  work  above  described  under  specifications 
prepareil  in  accordance  with  the  instructions  of  the  Chief  of  Engineers 
and  submitted  to  the  Department  on  this  date.  The  work  is  estimated 
to  cost  $200,000. 

Should  the  above  recommendation  receive  approval  there  will  remain 
an  unallotted  balance  of  $490,000.  The  application  of  these  funds  so  as 
to  ('onform  as  closely  as  possible  to  the  plan  of  improvement  can  best 
be  determined  during  the  progress  of  the  work.  It  is  therelbre  recom- 
mended tliat  this  balance  be  held  subject  to  the  submission  of  a  future 
project. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  division  engi- 
neer, southeast  division.) 


approval  op  project  of  march  14,  1891. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washhigton,  D,  6\,  March  19, 1891. 
Major  :  Your  communication  of  March  14, 1891,  is  received,  and  your 
final  recommendations,  marked  1, 2,  and  3,  are  approved,  provided  they  do 
not  interfere  with  or  change  the  project  of  the  Board  of  Engineers  for  tlio 
improvement  of  Philadelphia  Harbor  as  required  by  law>  or  do  not  in- 
terfere with  or  change  the  work  required  by  the  act  of  March  3, 1891, 
making  appropriations  for  the  sundry  civil  expenses  of  the  Government. 
You  will  also  submit  prior  to  the  completion  of  the  work  under  tliese 
recoinmendatioTis,  IN^os.  1,  2,  and  3,  another  project  for  going  on  with  the 
work  of  improving  Philadelphia  Harbor,  so  there  shall  be  no  delay,  cessa- 
tion, or  intcTmission  in  the  progress  of  this  important  improvement. 
By  command  of  Brigadier-General  Casey : 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Majory  Corps  of  Engineers, 
Maj.  C.  W.  Eaymond, 

Cotps  of  Engineers. 
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AUT  ACT  empowering  ooancila  in  oitiea  of  the  first  olass  to  reviae  and  establish  the  line  for  wharves 
1  piers  and  low- water  mark  or  bulkhead  lines  on  the  Delaware  Kiver  in  front  of  cities  of  the  first 


Siscnox  1.  Be  it  enaeted  hy  tlie  senate  and  hmtee  of  repreeentaiives  of  the  Common- 
weoZtik  of  Pennsylvania  in  general  aseembly  met,  and  it  is  hereby  enacted  by  tlie  authority 
of  the  same,  That  the  select  and  common  councils  of  cities  of  the  first  class  be, 
and  they  are  hereby,  authorized  from  time  to  time  to  revise  and  establish  the  line 
bey  ond  which  no  wharf  or  pier  shall  extend^and  also  to  revise  and  establish  the  arbi  trary 
low- water  line  or  bulkhead  line,  on  the  Delaware  River  in  front  of  cities  of  the  first  clafis 
in  conformity  with  those  now  established  by  the  Secretary  of  War  or  as  they  may  from 
time  to  time  be  established  b^  him  during  the  progress  of  the  work  of  the  improve- 
ment of  the  harbors  of  said  cities. 

Approved  the  8th  day  of  June,  A.  D.  1891. 

ROBT  E.  Pattison. 


G3- 

IMPROVEMENT  OF  SCHUYLKILL  RIVER.  PENNSYLVANIA. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $45,000 
for  continuiiig  the  improvement  of  the  Schuylkill  Eiver. 

The  river  between  its  mouth  and  Gibson  Point,  in  its  unimproved  con- 
dition, carried  a  channel  over  the  bar  directly  at  its  mouth  with  a  depth 
of  about  10  feet  at  mean  low  water,  and  between  the  bar  and  Gibson 
Point  a  ruling  depth  of  about  16  feet. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  to 
Girard  Point,  a  distance  of  about  1  mile  5  from  thence  to  Gibson  Point,  a 
farther  distance  of  about  3  miles,  a  channel  20  feet  deep  and  2o0  feet 
wide,  except  at  the  abrupt  bend  at  Yankee  Point,  where  the  chan- 
nel width  was  to  be  increased  to  300  feet ;  from  thence  to  Chestnut  Street 
Bridge,  Philadelphia,  a  distance  of  about  3  nules,  a  channel  of  naviga- 
ble width  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of 
river  has  reqidred  no  other  improvement  than  the  removal  of  about 
1,000  cubic  yards  of  rock  near  Locust  and  South  streets.  T\m  channels 
proposed  are  to  be  obtained  by  dredging  at  an  estimated  cost  of  $485,000, 
of  which  amount  $438,750  has  been  appropriated. 

During  the  past  fiscal  year  under  a  contract  with  Frank  C.  Somers, 
dated  March  4, 1891,  95,890  cubic  yards  of  material  were  removed  in 
widening  to  300  feet  the  20-foot  low  water  channel  at  Yankee  Point, 
and  to  250  feet  the  channel  directly  above  Penrose  Ferry  Bridge.  In 
this  work  30,340  cubic  yards  were  removed  from  the  former  and  05,550 
cubic  yards  from  the  latter  locality. 

The  improvement  of  the  channel  of  the  Schuykill  River  by  dredging 
was  commenced  in  1870,  and  up  to  the  close  of  the  past  fiscal  year  about 
1,416,000  cubic  yards  of  material  have  been  removed,  of  which  about 
550,000  cubic  yards  have  been  dredged  in  the  formation  of  the  channel 
near  the  mouth  between  deep  water  in  the  Delaware  River  and  Girard 
Point,  a  distance  of  about  1  mile.  The  remaining  866,000  cubic  yards 
have  been  removed  from  between  Girard  Point  and  Gibson  Point,  a 
distance  of  about  3  miles. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide  and  19  feet  deep  at  mean  low  water  across  the  bar  at  the  river's 
mouth;  a  channel  250  feet  wide  and  from  20  to  24  feet  deep  from  inside 
the  bar  tor  Penrose  Ferry  Bridge;  from  thence  to  Point  Breozo  a  elianiK*! 
250feet  wide  and  20  feet  deep;  and  from  Point  Breeze  to  (ribson  Point, 
a  channel  from  100  to  200  feet  wide  and  18  to  20  feet  dtH'p.  lUi  wcti] 
Gibson  Point  and  deep  water  inside  the  bar  at  the  mouth  tlie  imx)roved 
channel  has  maintained  the  depth  to  which  it  was  dredged. 
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The  cbaiinel  over  the  bar,  although  twice  dredjicd  to  a  do])th  of  24 
feet  at  mean  low  water  by  the  removal  of  about  r);)(),0()<)  cubic  yards  of* 
material,  has  quickly  shoaled  to  20  feet ;  1o  i-edred^-e  this  cliauuol  to 
the  dimensions  proposed  in  the  project,  viz,  4(M)  f(»et  wide  and  24  fe<'t 
deep,  would  require  the  removal  of  at  l(»ast  .•>ij(),(H)()  cubic  yards  of  ma- 
terial. ' 

The  shoaling  principally  occurs  over  a  portion  of  the  channel  about 
1,500  feet  in  length,  and  situated  directly  at  the  ii\er's  mouth.  It  is 
mainly  due  to  the  abruft  angle  at  which  the  tidal  -currents  of  the 
Schuylkill  meet  those  of  the  Delaware  lliver,  and  the  abnormal  width 
of  the  Schuylkill  at  this  point.  From  the  exi>eri(»nce  of  the  past  it 
seems  higlily  probable  that,  instead  of  attempting  to  maintain  the  de- 
sired depth  of  24  feet  in  tliis  part  of  tlie  river  by  dredging,  it  would  be 
more  assuredly  and  economically  acconii>lished  by  the  aid  of  dikes  so 
I>laced  as  to  produce  tidjil  concentration  uiK)n  the  shoal  area. 

During  the  present  season  it  is  proposed  to  investigate,  thnmgh  tin* 
aid  of  current  and  tidal  observations,  the  causes  which  now"  operate*  to 
form  this  bar,  and  to  prepare  a  project  for  the  applicati<m  of  availabli* 
fluids,  about  $20,000,  towards  the  permanent  imin^ovement  of  tlds 
locality  to  a  depth  of  24  feet  at  mean  low  w  ater. 

The  present  demands  of  commence  limit  the  requirement  of  an  im- 
proved river  channel  to  that  })art  of  the  river  lying  between  the  mouth 
and  Gibson  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
Point  Breeze,  which  are  near  each  other  and  closely  related  as  to  com- 
mercial requirements,  are  the  large  storage  tanks  and  wharves  of  the 
petroleum  oil  refineries.  The  interests  assembled  at  these  tliree  points 
cover  mainly  the  commerce  of  tlie  Soluiykill  J^iver,  and  both  the  grain 
and  oil  trade  require  deep-draft  vessels  for  the  ])ro])er  aiul  economical 
transaction  of  their  business.  Channel  dei)ths  shouhl  exist  whidi  will 
]>ermit  the  passage  of  vessels  drawing  24  feet  of  water  at  all  stages  oi' 
the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  di'edged  channels  which  have  been  foi-med  elsewhen*  than  at  the 
mouth  have  been  pei-manent  and  if  by  regulating  w(nks  at  the  month 
a  24-foot  channel  can  be  maintainiHl  it  is  believed  that  a  ])erin:inciit 
channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach  of  river 
between  the  mouth  and  Gibson  lV)int.  Until  such  a  (rhannel  is  formed, 
deep-draft  vessels  can  only  be  moved  at  higli  water,  unless  they  lighter 
a  part  of  their  cargoes  over  the  outer  bar. 

This  work  lies  in  the  collection  divstrict  of  Phihidelphiji,  at  which,  us  a  port  of  en- 
try, there  was  coUected  durinj;  the  year  ending;  neceniher  31,  181)0,  revenue  to  t]w 
amonnt  of  $27,572,351.53.  The  nearest  fort  and  light-houses  are,  respectively.  Fort 
Mifflin  and  Schuylkill  River  range  lights. 

Total  appropriation.s  to  June  30,  1891 $4;W,  750. 00 

Total  expenditures  to  June  30,  18!)1 413,78:^.71 

Monet/  sfafcment. 

July  1,  1890,  Inilance  unexpended $222.35 

Amount  approi)riated  hy  act  api)roYed  Sci)tember  19,  IMK) 15,  OfX).  (K) 

45,222.35 
June  30,  1891,  amount  expejided  during  liscal  year 20, 205.  u8 

July  1,  1891,  balance  unexpended 2.5,017.29 

{Amount  (estimated)  required  for  coni]det ion  of  existing  project 40, 250. 00 
Amount  thatcan  be  profitably  ex])encl<'cl  in  lisr-nl  year  tiiding  Jnne30, 1893     46, 250. 00 
Submitted  in  compliance  willi   i-c<inire,nients  oi"  sections  2  of  river  and 
harbor  acts  of  18tJG  and  iStiT. 
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Ahetract  of  proposals  far  dredging  in  Schuylkill  River,  Pennstflvania,  opened  February  5J, 
1891,  by  Maj,  C.  W.  Raymond,  Corps  of  Engineer's. 


Ko. 


Ifame  and  address  of  bidder. 


1  Frank  C.  Somers,  Camden,  N.  J 

2  The  Penn  Dredging  Co.,  Philadolphin.  l»a  . 
8  American  Dredging  Co..  Philadelphia.  Pa . 
4  Atlas  Dredging  Co.,  Wilmington, Dil 


Approxi- 
mate quan- 
tity of 
iiiutcrial 

1o  Ik. 
ivimiv«»<l, 
100,(MH)  ru- 
l)ii'  yjirdH. 

Amount. 

.19^ 

$18, 900 
19,700 
21,000 
20,000 

Any  necessary  dredging  of  compact  gravel,  clay,  or  howlrteiH,  such  hard  material 
to  be  paid  for  at  one  and  one-half  times  the  price  bid  for  ordiiuiry  material. 
Contract  (dated  March  4^  1891)  entered  into  with  Frank  C.  8omerc). 


COMMERCIAL  STAtlSTICS. 

The  following  statements  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  year  ending  December  31,  1890,  have  boon  compiled  from  the  returns 
made  to  this  omce  by  shippers  and  consigners : 

Freight  movement. 


ArUoles  arriving. 


rc« 

Lamber 

Marble,  I  taUan 
Wood. 


Stone,  building . 
Stone,  paving . . . 

Sand 

Iron  ore . . 

C«fl 

liiaceI]ant>ouH  .. 


Total . 


Groaa  tons.'     Value. 


190, 115 

$1, 034, 472 

19,492 

1«8,544 

2,700 

95,  OIH) 

33, 743 

156,2fl<J 

49,204 

458,  im 

40,064 

215, 778 

fS.},  037 

.ftj,  449 

77, 000 

231. 000 

7i,i:u 

248,  WW 

34,  aw 

1, 0.38, 990 

571, 182 


Articl(«  departing. 

Gross  tons. 

Valuo. 

Grain 

289,000 

25.350 

582,  616 

9,000 

$5, 393, 000 

40, 378 

9, 5r>4. 320 

Itf  annrp   -  -  ■,   ^  -  ,--,.r.^,...... ,  . 

Miseellaneous 

270, 000 

Total ; 

905, 975 

15, 257,  »598 

Vessel  moremen  t. 


Class. 


No.  arriving, 
I       IoiuUhI. 


Steamers 

Sailing  vessels 

Canal-boata  and  barges 

Tojal 


2 
680 
911 


1,593 


No,  dfi>art- 
iu^,  loaded. 


Ill 
613 
175 
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G4. 

IMPROVEMENT  OF  ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  harbor  of  Marcus  Hook  is  situated  on  the  right  bank  of  the  Del- 
aware River,  about  20  miles  below  Philadelphia.  Its  construction  and 
maintenance  as  an  ice-harbor  was  undertaken  by  the  General  Govern- 
ment in  1866. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  this  work ;  these  funds  have  been  held  for  the  contingency  of  repairs 
and  dredging,  neither  of  which  have  been  required  during  the  last  fis- 
cal year. 

The  work  accomplished  in  1889  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  25 
feet  at  mean  low  water  over  about  7^  acres,  and  from  18  to  12  feet  over 
the  remaining  2J  acres.  Within  this  area  are  7  detached  ice-piers,  con- 
sisting'of  stone  superstructures  ui)on  timber  crib  substructures;  two 
landing  or  shore  piers  of  timber  with  crib  substructures  upon  pile  foun- 
dations, and  3  groups  of  mooring  piles  placed  between  the  detached  ice 
piers. 

The  4  upper  ice-piers  were  completed  in  1871,  and  during  the  20  years 
which  have  elapsed  the  wear  of  the  ice  upon  the  upper  surfaces  of  the 
timber  substructure,  which  is  but  slightly  below  the  plane  of  mead  low 
water,  wlQ  necessitate,  in  the  near  future,  repairs  to  this  worn  part  of 
the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor. 

For  these  objects  funds  should  be  available. 

This  work  is  located  in  the  coUeotion  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1890,  amonnting 
to  $27,572,351.53.  The  nearest  fort  and  light-honse  are,  respectively,  Fort  Mifflin  and 
Christiana  Light. 

Total  appropriations  from  1866  to  June  30,  1891 $214,000.00 

Total  expenditures  from  1886  to  June  30, 1891 208,963.64 

Money  statement. 

July  1, 1890,  balance  unexpended $502.11 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

6,502.11 
June  30, 1891,  amount  expended  during  iiscal  year 465.  75 

July  1, 1891,  balance  unexpended 5,036.36 


G5. 

ICE-HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  1882,  contained  an  appropriation  of  $25,000  for 
"ice-liarbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back  of  Reedy  Island,  Delaware.''  The  sum  of  jB3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Ke(Mly  Island,  and 
$5,003.07  has  since  been  expended  in  surveys,  examination,  and  office 
expenses. 
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Several  plans  for  tiie  formation  of  an  ice-harbor  in  the  vicinity  of 
Liston  Point  have  been  proposed,  but  the  difficulties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet 
been  reached.  Those  who  have  studied  the  question  are  unanimous  in 
the  opinion  that  if  such  an  ice-harbor  is  built  it  should  be  located  in  the 
reach  of  river  between  Beedy  Island  and  Bombay  Hook  Point.  This 
part  of  the  river  contains  two  localities,  viz :  Baker  Shoal,  and  Duck 
Greek  Flats,  the  improvement  of  which  is  provided  for  in  the  pro- 
ject for  the  i>ermanent  improvement  of  the  Delaware  River  between 
Philadelphia  and  the  sea  by  the  construction  of  over  11  miles  of  dikes. 
The  changes  which  would  be  induced  in  the  regimen  of  this  part  of  the 
river  by  such  extensive  constructions  would  render  the  prior  location 
of  an  ice-harbor  very  hazardous. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship  channel  between  the  port  of  Philadelphia  and  the  sea,  and  until 
this  shall  have  been  carried  further  toward  accomplishment,  expend- 
itures can  be  appUed  with  more  advantage  to  channel  improvements 
than  to  ice-harbor  construction. 

Tho  cost  of  an  adequate  ice-harbor  in  the  vicinity  of  Liston  Point 
would  probably  be  from  $400,000  to  $600,000,  and,  after  other  require- 
ments of  commerce  have  been  met,  such  an  ice-harbor  would  be  a  desir- 
able acUunct. 

Total  appropriation  to  Jnne  30, 1891 $25, 000. 00 

Totel  ^expenditures  to  June  30, 1891 8,763.07 

Money  statement 

Jnly  1, 1890.  balance  unexpended $16,276.93 

June  90, 1891^  amount  expended  during  fiscal  year 40.00 

Julyl,  1891,  balance  unexpended 16,236.93 


G6. 

CONSTEUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LE^^^E:S,  DELA- 
WARE. 

The  construction  of  this  pier  was  commenced  in  1871  under  an  ap- 
propriation of  (225,000  made  in  the  river  and  harbor  act  of  July  15, 
1870.  By  the  conditions  of  this  act  the  Junction  and  Breakwater  Kail- 
road  Company  having  the  terminus  of  its  line  in  the  vicinity  of  the 
pier  was  permitted  "  to  extend  their  railroad  upon  and  over  said  pier, 
and  to  freely  use  said  pier  in  connection  with  their  said  road,  subject 
to  8uch  regulations  and  charges  for  maintenance  and  repairs  as  the 
Secretary  of  War  may  adopt"  The  pier  was  completed  in  1880,  and 
expenditures  since  that  date  have  been  applied  to  the  repair  and  main- 
tenance of  the  structure.  The  railroad  company  has  not  yet  exercised 
its  privilege  of  occupying  the  pier. 

In  1888  and  1889,  the  pier  was  iiyured  by  the  collision  of  vessels 
which  had  been  driven  from  their  moorings  behind  the  adjacent  break- 
water by  severe  storms.  About  120  linear  feet  of  the  pier  was  wrecked 
by  tiiese  collisions,  involving  the  destruction  of  17  of  the  wrouglit-iron 
screw  piles  and  their  attachments. 

Under  date  of  October  10, 1889,  the  officer  then  in  charge  of  the  dis- 
trict reported  the  matter  to  the  Department  with  an  estimate  of  $10,000 
ENa  91 68 
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for  the  repair  of  the  pier.  The  act  of  April  4,  1890,  providing  "  for 
certain  of  the  most  urgent  deficiencies  in  the  appropriations  for  the 
service  of  the  Government  for  the  fiscal  year  ending  June  30, 1890,  and 
for  other  purposes,''  contained  the  following  item :  ''  Constructing  pier 
in  Delawiire  Bay,  near  Lewes,  Delaware :  For  repairs,  $10,000.'' 

The  plan  for  repairing  the  pier,  submitted  in  compliance  with  the  in- 
structions of  the  Department  dated  April  11, 1800,  projwsed  removing 
the  seventeen  injured  piles  and  replacing  them  with  cast-iron  columns, 
bolted  U)  timber  sills,  sunk  below  the  action  of  scoiu*.  The  cast-iron 
caps  and  diagonal  bracing  attached  to  the  injured  piles  were  to  be 
utilized  upon  the  columns  and  the  timber  superstnicture  restored  upon 
its  former  }>lan  of  construction.  To  guard  against  the  recurrence  of 
similar  accidents  from  colliding  vessels  or  wrecks  in  the  future,  it  was 
proposed  to  place  fender  piles  along  both  sides  of  the  shore-arm  of  the 
pier.  Timber  on  hand  and  stored  upon  the  pier  was  to  be  used  in  these 
repairs.  The  approval  of  the  above  described  project  for  the  repair  of 
the  pier  wa«  received  at  the  close  of  the  fiscal  year  1890. 

Under  date  of  August  23, 1890,  a  contract  was  entered  into  with  the 
Alvin  E.  Morrison  Company  for  the  repair  of  the  pier  and  the  placing, 
of  fender  i)iling  along  both  sides  of  the  shore-arm.  This  work  was 
completed  on  March  14, 1891,  at  a  cost  of  $7,033.  The  fender  piles 
were  driven  to  a  depth  of  about  12  feet  into  the  bottom  through  the 
aid  of  the  water  jet.  The  timber  sills  of  the  cast-iron  columns  con- 
sisted of  two  pieces  of  12  inch  by  12  inch  creosoted  timber,  fastened  to- 
gether sidewise  by  oak  treenails  and  iron  clamps,  and  having  a  length 
sufficient  to  give  about  14  square  feet  of  bearing  surface  for  each 
column.  These  sills  were  sunk  by  the  aid  of  the  water  jet  to  a  depth 
of  3  or  4  feet  into  the  bottom ;  the  cast-iron  columns  were  bolted  to  the 
timber  sills  with  phosphor  bronze  bolts,  and  after  the  columns  and 
attached  sills  were  sunk  in  position,  they  were  loaded  with  a  weight  of 
15  tons  per  column  to  secuie  them  against  subsequent  settlement. 

The  bent  and  broken  screw  pUes  were  removed  by  the  use  of  the  water 
jet,  and  it  is  of  interest  to  note  that  these  wrought-iron  piles  and  their 
attached  cast-iron  screw  flanges  were  without  any  indication  of  corrosion 
after  having  been  in  place  for  17  years. 

By  these  repairs  the  injured  part  of  the  pier  is  believed  to  be  restored 
to  its  original  strengtb.  A  large  i)art  of  the  timber  superstructure  has 
been  in  place  from  10  to  12  years  and  its  value  is  greatly  impaired  by 
natural  decay  and  deterioration.  The  increased  weight  of  engines  and 
rolling  stock  which  Lave  arisen  since  the  pier  was  designed  make  the 
wooden  sui)eistructure  too  light  to  bear  such  increased  loads.  This,  in 
connection  with  the  ])erishable  character  of  the  sui>erstructui*e,  woidd, 
if  the  pier  is  ever  used  by  the  railroad  comi^any,  render  necessary  an 
iron  superstructure  adjusted  to  the  demands  of  modern  railroad  require- 
ments. Such  a  plan,  in  accordam'.e  with  Senate  resolution  of  March  12, 
188G,  was  submitted  under  date  of  April  2, 1886  (see  Keport  of  the  Chief 
of  Engineers  for  188G),  at  an  estimated  cost  of  $93,000. 

'  The  sundry  civil  act  of  March  3,  1891,  contained  the  following  pro- 
vision: 

Ajid  the  Secretaiy  of  War  is  liereby  directed  to  assign  to  the  Secretary  of  the 
Trea8iii*y  so  much  .s|)ac(^  on  the  Levve«  iron  pier  as  may  be  necessary  to  enable  the 
Marine  Hospital  Service  to  establish  and  conduct  thereon  such  disinfection  machinery 
as  may  be  require<l  for  tlie  ]n'o))er  disinfection  of  the  cargoes  of  vessels  detained  at 
the  quarantine,  and  when  the  breakwMtcv  shall  have  been  completed  then  the  said 
pier  shall  be  permanently  assi^ed  to  the  Treasury  De))artment :  Proridvd,  That  such 
occupaticm  and  uhi^  ol"  the  ]t\vv  by  the  Marine  Hospital  Service  does  not  interfere  with 
rlic  cii«^iiK'cnTio:  operations  of  tlie  War  Department  in  the  completion  of  the  break- 
water improvement. 


Digitized  by  VjOOQ IC 


APPENDIX    G ^liEPOKT   OF   MAJOR   RAYMOND. 


1075 


It  is  understood  that  the  use  of  the  pier  as  above  provided  will  at 
times  prohibit  it«  use  for  any  other  purpose.  The  pier  is  of  considera- 
ble value  to  vessels  frequenting  the  breakwater  harbor,  being  the  only 
fonuimnication  with  the  sliore;  it  is  ne<iessary  for  the  purposes  of  the 
Light-house  Service;  and  its  free  use  at  all  tunes  will  probably  be  indis- 
jiensiible  for  many  years  for  the  engineering  operations  of  the  War  De- 
partment. It  is  therefore  suggested  that  other  arrangements  be  made 
for  the  requirements  of  the  qnarantine  service. 

The  pier  is  in  the  coUection  district  of  Dehkware,  the  iiejirrst  port  of  oritry  being 
Wilmiugtou,  where  tlie  amount  of  revenue  eoUert^^d  <lurin^  thi*  yviir  cmliug  Decem- 
ber 31,  ISiK),  wa»  $10,06i).15.  The  nearest  fort  and  liglit-houso  are,  respectively,  Fort 
Delaware  and  the  Dehiware  Breakwater  Light. 

Total  appropriationH  to  June  30,  1S91 $378,500.00 

Totel  expenditures  to  June  30,  1891 378,077.55 

Money  statemeni. 

July  1,  1890,  balanee  nnoxponded $10,046.34 

June  ^,  1891,  amount  expended  dnrinj^  fiscal  year 9,  H:i3. 89 

July  1,  1891,  balance  unexpended 422, 45 


Abstract  of  proposals  for  repairs  to  the  Fnited  States  iron  pier  in  Delaware  Bay  near 
Lewes,  Del,,  opened  Angunt  15 y  ISDO,  by  Maj.  C.  JV.  Ilnywomly  Corpft  of  Engineers, 


Approximate  quantities. 


Fnzniahaad  place  caat-iron  colnmns  and  cast-inm  ('.i])s  (18.000  ponmlH) 

iwrpotmd 

Place  cant-iron   cape  fumlsln^   by  the  Unitoil    Statt'H    {'^i.l'A^i   ponudH) 

i>er  pound 

Place  pine  timber  furnishi>d  by  the  United  StatrH  in  foundation  kUIh,  »n- 

pen»trtictun.\    and     fender    pile-beariuR    x>^"^**'*   '(71,400    feet    H.    M) 

per  1,000  ft.  B.M 

Fiimifth  and  place  phosplior  bronze scn'w  bolts  ( IjMio  ]>iniudB)  .per  pound. . 
ynmliih  and  place  wrought -iron  screw-bolt.H  in  fender  piling  (6,000  poundn) 

per  pound - 

FumiAh  suid  place  wroughtiron  diagonal  brareH  and  their  attaehnients  or 

any  part  thereof  (2,000  jionudH) pi-r  pound . . 

Place  wpought-iron  diagonal  bra<'«-s  and  their  Jitt;u*huient8,  or  any  part 

thereof,  fumi»he<l  by  the  United  Stnt4'H  (.'>.o<m)  p<»undfl) |>er  jiound. . 

Place  fender  piles  fumiHhed  by  the   Uuiird   States  (7,000  linear  feet) 

l>er  linear  foot 

Fnmiah  and  pUce  wrought-inm  spikeH  (400  i>onndH) per  iK>un<l . . 

Amount 


Xumber,  name,  and  ad- 
clreHH  of  bidder. 


No.l.  Wil- 
Mam  II. 
VInlen, 

LewcB,  Del. 


$0.09 
.05 


35.00 
.50 


No.  2.  The 

Alvin  R. 

Morrison  Co., 

Wilmington, 

Del. 


.06i 


.10 

.07 

.05 

6,514.00 


10.12 
.04 

25.00 
.35 

.04 

.07 

.04 

.13 

.0.3 

5,937.00 


Contract  (dated  August  23, 1890)  entered  into  witli  The  Alvin  R.  Morrison  Com- 
pany. 


G7. 

IMPROVEMKNT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE. 

At  the  beginning  of  the  lust  iiscal  year  available  iuiuls  wer(»  pra^'ti- 
i'ully  exliausted.  The  river  and  harbor  aet  of  Bei)t4^inl)er  19, 1890,  ap- 
projiriat^d  f 80,000  for  the  eoutinuatiou  of  tlii.s  iini»rovement. 
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The  work  in  progress  since  1883  has  had  for  its  object  the  dosing  of 
the  gap  of  about  1,350  feet  between  the  breakwater  and  ice-breaker 
by  the  deposition  of  random  stone.  At  the  close  of  the  fiscal  year  of 
1890,  101,713  gross  tons  of  stone  had  been  placed  in  the  gap. 

Under  date  of  February  12, 1890,  Lieut  Col.  Henry  M.  Eobert,  then 
in  charge,  submitted  a  revised  project  for  the  work  remaining  to  be 
done,  which  was  approved  by  the  Department  on  February  ^,  1890. 
This  project  is  published  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1890.  The  revised  project  proposed  that  the  random  stone  sub- 
structure should  be  completed  with  a  sea  slope  of  1  vertical  to  2  hori- 
zontal,' and  harbor  slope  of  1  vertical  to  IJ  horizontal;  the  top  of  the 
superstructure  to  be  62  feet  wide  and  15  feet  below  mean  low  water. 
The  concrete  superstructure  to  have  a  cross  section  of  27  feet  high  and 
27  feet  wide,  with  its  top  7J  feet  above  mean  low  water.  The  sui)er- 
structure,  from  its  base  to  a  height  of  about  2  feet  above  high  water,  to 
be  built  of  concrete  blocks;  the  remaining  5^  feet  of  height  to  consist 
of  concrete  in  mass.  The  estimated  cost  of  completing  the  work  in  ac- 
cordance with  this  project  was  $500,000. 

During  the  season  of  1890  a  detailed  survey  was  made  of  the  gap  to 
determine  the  height  to  which  the  random  stone  substructure  had  been 
brought  by  the  stone  already  deposited.  From  the  information  fdr- 
nished  by  this  survey  a  study  was  made  of  the  requirements  of  the  re- 
vised project  and  its  application  to  the  closure  of  the  gap,  and  the 
conclusion  was  reached  that  a  modification  of  the  approved  project 
could  with  advantage  be  made. 

Under  date  of  March  31, 1891,  a  modified  project  was  submitted  to 
the  Department,  which  was  approved  April  4, 1891.  It  proposes  the 
closing  of  the  gap  by  the  deposition  of  random  stone,  so  as  to  raise  the 
structure  to  a  height  of  14  feet  above  the  plane  of  low  water,  with  a 
width  at  top  of  20  feet;  the  width  at  low  water  to  be  40  feet  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7, 
formed  by  heavy  stones  laid  in  position.  The  estimated  cost  of  the 
work  is  $400,000.    This  project  is  appended  hereto. 

Under  date  of  May  26,  1891,  a  contract  was  entered  into  with  The 
Brandywine  Granite  Company,  of  Wilmington,  Del.,  for  furnishing  and 
depositing  stone  in  the  gap,  in  furtherance  of  the  approved*  project, 
to  the  extent  of  available  iunds,  or  about  $75,000.  In  the  work  to  be 
done  under  this  contract  the  deposition  of  stone  is  to  commence  at  the 
ice-breaker  and  be  continously  completed  to  the  height  of  low  water 
over  a  width  of  40  feet,  measured  transversely  to  the  axis  of  the  gap. 

At  the  close  of  the  fiscal  year  the  quarrying  of  stone  to  be  deposited 
under  this  contract  was  in  progress. 

In  the  63  years  which  have  elapsed  since  the  Delaware  Breakwater 
was  first  planned,  great  changes  have  ensued  in  the  character,  dimen- 
sions, and  draft  of  the  vessels  for  which  protection  was  required  and 
provision  made.  In  addition  to  this  change  of  requirements  the  deep- 
water  area  then  available  for  anchorage  behind  the  breakwater  has 
been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  has  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  the  deep-draft 
vessels  passing  this  part  of  the  Atlantic  coast,  and  in  expression  of 
this  need  Congress,  in  the  river  and  harbor  act  of  September  19,  1890, 
provided  for  an  examination  of  Delaware  Bay  with  a  view  of  determin- 
ing the  best  site  for  a  national  harbor  of  refdge  suitable  for  deep-draft 
vessels. 
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Even  assuming  that  such  a  deep-water  harbor  of  refuge  will  become  an 
.  accomplished  fact,  there  nevertheless  remains  the  necessity  for  com- 
pleting the  existing  project  of  the  present  breakwater,  whereby  in- 
creased accommodation  will  be  given  to  the  four  or  five  thousand  fishing 
vessels  and  smaller  coasting  craft  which  yearly  use  the  harbor,  and 
with  advantage  can  continue  to  do  so  even  after  a  more  capacious  har- 
bor is  built  in  the  vicinity. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  and 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  Maritime  Exchange  state  that  during  the  year  1890, 
2,^10  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater. 

H  funds  are  available,  it  is  i)roposed  during  the  next  fiscal  year  to  con- 
tinue the  work  required  for  closing  the  gap  to  the  plane  of  low  water, 
and  possibly  for  raising  a  part  of  the  work  to  its  full  height. 

This  work  is  sitiiated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  .port  of  entry,  at  wliich  the  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1890,  was  $10,069.15.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
light  the  nearest  light-house. 

Total  appropriations  to  June  30, 1891 $2,628,353.70 

Total  expenditures  to  June  30,  1891 2,549,155.79 

Total  appropriations  under  present  project  to  June  30,  1891 436, 250. 00 

Total  expenditures  under  present  project  to  June  30, 1891 357, 052. 09 

Money  statement. 

July  1, 1890,  balance  unexpended $1,227.78 

AnK^unt  appropriated  by  act  approved  September  19, 1890 80, 000. 00 

81,227.78 
June  30, 1891,  amount  expended  during  fiscal  year 2,029.87 

July  1, 1891,  balance  tmexpended 79,197.91 

July  1,  1891,  amount  covered  by  uncompleted  contracts^ 75, 082. 00 

July  1,1891, balance  available 4,115.91 

{Amount  (estimated)  required  for  oouiplotion  of  existing  project 320, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en(un^  J  uue  30, 1893  320, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9iraei   ofprapotaU  far  furnishing  and  depositing  stone  in  the  gap   at  the  Delaware 
Breakwater,  Delaware,  opened  May  SO,  1891  j  by  Maj.  C.  W.  Raymond,  Corps  of  Engi^ 


Kow 

Approximate 

quantity 
34.600  tons. 

Amount. 

1 

Tb9  UrMidywiBfl  Gmnito  Company,  "Wflrnlngton,  Del  .....r..r..^......^r 

Price  per  ton. 
$2.17 

$75,082 

Contract  (dated  May  26, 1891}  entered  into  with  the  Brandy  wine  Granite  Company ; 
in  piogreaa. 
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revised  project  for  improving  delaware  breakwater,  with 
reference  to  the  plan  of  closing  the  gap  between  thli 
breakwater  and  ice-breaker. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  March  31,  1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20,  1890, 1  have  the  honor  to  submit  the  foUowin^ 
project  for  the  expenditure  of  tlie  sum  of  $80,000  appropriated  in  tlie 
river  and  harbor  act  of  September  19,  1890,  for  improving  Delaware 
Breakwater,  Delaware — continuing  improvement. 

During  the  months  of  July  and  August,  1890,  a  detaiUnl  survey  was 
made  of  the  substructure  for  the  proposed  extension  of  this  work,  and 
the  preparation  of  this  project  has  been  necessarily  delayed  until  the 
results  of  this  survey  could  be  thoroughly  investigated. 

The  work  in  its  present  condition  consists  of  two  detached  structures 
of  random  stone  rising  about  13J  feet  above  high  water,  called  respec- 
tively, the  breakwater  and  the  ice-breaker.  These  structures  are  sep- 
arated by  a  gaj)  about  1,350  feet  in  length. 

The  approved  project  contemplates  the  closing  of  the  gap  by  the 
consti'uction  of  a  connecting  breakwater,  consisting  of  a  substructui-e 
of  random  stone  and  a  superstructure  of  concrete. 

The  substructure  is  to  have  a  sea  slope  of  1  vertical  to  2  horizontal, 
and  a  harbor  slope  of  1  vertical  to  IJ  horizontal,  the  top  to  be  62  feet 
wide  and  15  feet  below  mean  low  water. 

The  superstnicture  is  to  be  27  feet  high  and  27  feet  wide  and  rectan- 
gular in  cross-section.  It  is  to  be  built  of  concrete  blocks  from  its  base 
to  a  height  of  about  2  feet  above  high  water,  the  remaining  5J  feet  of 
height  U)  consist  of  concrete  in  mass. 

The  cost  of  completing  the  work  is  estimated  at  $500,000. 

Since  1884,  when  work  was  commenced  under  this  general  project, 
101,713  gross  tons  of  stone  have  been  placed  in  the  gap  for  the  formation 
of  the  proposed  substructure.  The  recent  survey  shows  that  no  addi- 
tional material  is  required  to  bring  the  top  of  the  work  to  the  proposed 
level  of  15  feet  below  low  water,  but  it  will  be  necessary  to  rearrange 
about  2,700  tons  of  stone  which  are  now  above  that  level. 

The  moviug  of  this  stone  and  the  leveling  of  the  upper  surface  of  the 
substructure  will  be  expensive  and  difficult.  The  site  is  much  expo>sed 
and  over  1  mile  from  the  shore,  and  the  ebb  currents  through  the  ga]> 
are  very  strong.  The  work  can  only  be  conducted  during  favorable 
weather  and  at  certain  stages  of  tlie  tide.  1  doubt  whether  a  contract 
can  be  made  for  the  executicm  of  this  work  at  any  reasonable  price.  In 
my  opinion  it  will  have  to  be  done  by  hired  labor;  and  as  it  will  bo 
subject  to  great  delays,  during  which  the  working  i)arties  (including 
exi)ensive  divers)  must  be  maintained  under  pay,  the  ultimate  cost  can 
not  be  even  approximately  determined.  If  the  imx)rovement  is  t-o  be 
continued  under  the  existing  project  the  funds  now  available  should  bo 
ai)plied  to  this  work. 

The  existing  project  is  based  upon  a  very  thorough  study  of  the  data 
available  at  the  time  of  its  i)reparation,  and  I  should  hesitate  to  recom- 
mend its  modification  had  not  the  survey  of  1890  furnished  new  and 
more  accurate  information.  The  results  of  that  survey,  however,  seem 
to  require  a  rediscussion  of  the  problem,  and  accordingly  I  respectfully 
submit  the  following  suggestions  for  the  consideration  of  the  Depart- 
ment: 

The  adopted  project  is  contained  in  the  report  of  Lieut.  Col.  Henry 
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M.  Robert,  Corps  of  Engineers,  clatiHl  Febniary  12,  1890,  which  is  pub- 
lished in  the  Annual  Report  of  the  Chief  of  En^irineei's  for  18D0,  Part  I, 
page  891.  The  previous  projeet  provided  for  the  eon  struct  ion  of  a  su- 
perstructure of  concrete  in  phiee,  and  Coh)nel  Robert  points  out  tlie 
objections  to  that  method.  It  is  to  be  remarkc^d,  however,  that  in  tlie 
adopted  project  the  difficulties  indi(tated  are  not  entirely  obviated,  since 
the  concrete  capixing  proposed  will  contain  about  7,500  (;ubic  yards  of 
concrete,  which  would  have  to  be  mixed  upon  the  breakwater.  This 
would  require  as  much  plant  as  if  the  whole  superstnicture  were  to  be 
thus  constructed.  In  the  light  of  the  most  recent  experience,  however, 
the  plan  of '  constru(;ting  the  superstructure  of  coiu'rcte  blocks  i^mm^h 
more  satisfactory  than  that  of  forming  it  of  (Hincrete  in  place.  The 
only  question  is  whether,  under  the  pecidiar  conditions  of  this  locality, 
it  is  not  better  and  more  economic^al  to  compl<*t(»  tiie  structure  with  ran- 
dom stone,  in  accordan(»e  with  the  plan  of  the  original  work,  than  to 
attemx)t  the  use  of  concrete  in  any  way  whatever. 

If  the  superstructure  is  to  be  built  of  coucn^ti*  blocks,  it  is  assumed 
that  the  arrangement  adopted  \vi\]  be  that  of  sloping  blocks,  employed 
in  nearly  all  recent  works  where  the  superstructun^  is  foundeil  below  low 
water.  A  ftdl  description  of  the  cross-sections  of  n^cent  English  works 
constructed  on  this  plan  is  given  in  the  r<*i)ort  of  Mr.  L.  Y.  Schermer- 
hom,  assistant  engineer,  in  the  Annual  Rc^port  of  the  ( 'hic^f  of  Engineers 
for  1890,  Part  I,  page  894.  The  breakwat(*rs  constructe<l  by  French 
engineers  at  the  island  of  Reunion  are  of  the  same  character,  and  have 
been  carefuUy  studied  in  order  to  obtain  the  r(^ftults  of  the  most  recent 
practice. 

This  plan  requires  the  following  operations : 

1.  Tlw  material  at  the  top  of  the  subsfrueturr  must  he  rearranged  and 
leveled,  I  have  already  referred  to  the  difficulty  and  uncertainty  attend- 
ing the  execution  and  cost  of  this  part  of  the  work. 

2.  The  concrete  blocks  must  be  manufaciured  and  delivered.  The  near- 
est point  where  the  blocks  could  be  made,  and  from  which  they  cimld 
be  transported  to  the  work  by  water,  is  proliably  Wilmingtcm.  The 
larger  blocks  should  each  weigh  about  »'U)  tons.  The  economical  manu- 
facture of  good  blocks  of  this  size  will  require  expensive  plant  and  the 
greatest  care  in  testing  (*emeut  and  insj>ecting  the  woik.  The  blocks 
will  have  to  be  kept  on  hand  for  several  months  to  insure  ju-oper  setting 
before  use.  They  will  have  to  be  transported  by  watcT  a  distance  of 
about  75  miles  to  the  work,  where  arrangements  nnist  be  made  for  im- 
loading  and  temporarily  st<ning  them. 

S..The  ends  of  the  superstruetures  of  the  breakwater  and  the  ice-breaker 
must  be  prepared  for  junction  icith  the  ends  of  the  new  superstructure. 
This  may  perhaps  be  accom])lishe<l  by  laying  u])  the  stones  in  as  regu- 
lar courses  as  possible,  but  the  work  will  be  troubles(nne  andex[)ensive. 
The  planes  of  junction  will  always  be  ])ositions  of  Aveukness.  This  is 
esj)e<nally  the  case  at  the  eiul  of  the  breakwat<'r,  wh(»re  there  will  be 
a  reentrant  angle,  which  will  probably  re<[uire  for  its  protection  the  de- 
posit of  a  large  amcmnt  of  random  stone. 

4.  Plant  must  be  established  for  handling  the  blocks  and  they  must  be 
placed  in  position.  There  is  no  precedent  tor  the  consfi  uciiou  of  an  off- 
8hore  breakwater  on  the  sloping-block  system.  All  the  brciikwaters 
built  on  this  plan  have  startcHl  from  the  s!u)re,  and  tliis  liut  lias  deter- 
mined the  character  of  the  plant  em])loyed.  Thus  at  Colombo,  Madras, 
Mormngoa^  Manora,  Kustendjie,  and  Reunion  the  blocks  were  placed 
in  position  by  large  and  costly  overhanging  balance  cranes  <*allea  "  Ti- 
tans,'^ which  traveled  on  r«iilways  along  the  breakwaters,  and  could  be 
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run  on  shore  during  seasons  of  exposure  when  the  work  was  not  in  pro- 
gress. These  machines  are  not  adapted  to  the  work  at  the  Delaware 
Breakwater,  for  their  peculiar  advantages  are  entirely  lost  in  an  off- 
shore construction.  The  exposure  of  the  site  to  the  action  of  waves 
and  currents,  and  the  necessity  for  accurate  adjustment  imposed  by  the 
sloping-block  system,  render  the  use  of  floating  appliances  entirely  out 
of  the  question.  I  am  of  the  opinion  that  the  simplest^  safest,  and 
cheapest  method  to  fallow  in  this  ease  will  be  to  use  a  caole  hoist  ex- 
tending across  the  gap.  These  hoists  have  been  recently  employed  with 
success  at  many  places  for  handling  large  and  heavy  masses^  for  exam- 
ple, at  the  Tilly  Foster  Iron  mine,  the  Sodom  Dam,  and  at  numerous 
mines  and  stone  quarries  both  in  the  United  States  and  Euroi)e. 

The  cable  hoist  manufactured  by  the  Trenton  Iron  Company  has  been 
taken  as  a  basis  for  estimate^  and  I  am  greatly  indebted  to  Mr.  IE. 
Gybbon  Spilsbury,  the  managmg  director  of  that  company,  for  a  care- 
fill  study  of  the  arrangements  necessary  for  the  proposed  work.  These 
arrangements  require  only  a  brief  general  description  in  this  report. 
They  are  shown  in  figure  1,  on  the  accompanying  sketch. 

The  cable  hoist  consists  of  a  system  of  suspended  steel  wire  cables, 
which  pass  over  towers  and  are  firmly  anchored  at  each  end.  By  means 
of  an  endless  traction  rope  wound  upon  a  drum,  a  carriage  is  moved 
along  the  suspended  cables  in  either  direction,  and  may  be  stopped  at 
any  point.  Hoisting  ropes  supported  by  trolleys  lift  the  load,  which 
can  be  transported  to,  and  raised  or  lowered  at,  any  point  on  the  line. 
The  traction  and  hoisting  apparatus  is  operated  by  an  engine  located  at 
either  end  of  the  line.  The  hoist  designed  for  the  Delaware  Breakwater 
is  calculated  to  raise  with  safety  a  load  of  30  tons,  and  not  only  trans- 
port it  in  the  direction  of  the  axis  of  the  work,  but  also  shift  it  trans- 
versely to  that  axis  for  a  distance  of  30  feet. 

The  span  of  the  gap  is  too  great  for  the  economical  use  of  this  sys- 
tem. In  the  execution  of  the  approved  project,  it  is  therefore  proposed 
to  build  a  temporary  pier  in  the  middle  of  the  gap,  reducing  the  span  to 
about  675  feet.  This  pier  is  to  be  built  of  the  creosoted  timber  now  on 
hand  at  the  breakwater,  and  filled  with  rubble  stone.  The  towers  are 
to  be  first  erected"  on  this  pier  and  on  the  end  of  the  ice-breaker.  One 
anchorage  is  near  the  ice-breaker  and  the  other  on  the  breakwater. 
The  hoisting  engine  will  be  placed  on  the  ice-breaker. 

When  the  superstructure  between  the  ice-breaker  and  the  pier  has 
been  completed,  it  is  proposed  to  move  the  tower  and  engine  firom  the 
ice-breaker  to  the  end  of  the  superstructure  and  the  tower  from  the 
pier  to  the  end  of  the  breakwater,  and  reestablish  the  hoist  in  this 
position.  The  pier  will  then  be  removed  and  the  remaining  portion  of 
the  superstructure  will  be  constructed. 

The  advantages  of  this  method  of  construction  are  apparent.  The 
boats  conveying  the  blocks  to  the  work  can  be  unloaded  at  any  point 
under  the  hoist  and  the  blocks  can  belaid  anywhere  on  the  enrockment 
and  subsequently  raised  and  placed  in  position  at  any  time.  The  cables 
are  above  the  action  of  the  sea,  and  can  be  removed  during  the  winter 
if  it  is  found  desirable.  Thus  the  injuries  to  which  the  plant  employed 
at  other  works  has  been  exposed  will  be  avoided.  The  plant  is  less 
complicated  and  less  expensive  than  that  which  has  heretofore  been 
employed  for  handling  large  concrete  blocks.  Eecent  improvements  in 
the  manufacture  of  steel  cables  justify  its  adoption  even  for  the  move- 
ment of  masses  as  heavy  as  those  contemplated  in  this  project. 

The  estimated  cost  of  the  complete  plant  in  position,  including  the 
temporary  pier,  in  $40,000. 

5.  Plant  mtMt  be  established  on  the  breakwater  far  the  nMrnufactwre  of 

Digitized  by  VjI^VJV  IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


APPENDIX   a ^REPORT   OF   MAJOR   RAYMOND.  1081 

eancretej  and  the  concrete  tap  of  the  superstructure  mu^t  be  formed  in  place. 
This  work  should  not  be  undertaken  until  the  blocks  of  the  superstruc- 
ture have  settled  for  at  least  two  years, 

6.  A  quantity  of  very  large  rubble  stone  must  be  placed  on  the  sea  side,  at 
the  foot  of  the  superstructure. — ^This  quantity  is  estimated  by  Colonel 
Robert  at  10,000  tons. 

Some  of  the  operations  above  mentioned  are  of  such  a  character  that 
it  is  impossible  to  make  even  an  approxLmate  estimate  of  their  cost.  K 
the  work  is  done  by  contract,  the  contractor  must  receive  very  high 
prices  to  cover  him  firom  possible  loss  from  delays  caused  by  unfavora- 
ble weather  and  damages  due  to  storms.  Moreover^  no  contractor 
would  be  wilting  to  incur  the  great  expense  of  estabhshing  the  plant 
necessary  for  the  economical  manu&cture  of  the  blocks  and  for  the  con- 
struction of  the  superstructure  unless  his  contract  covered  the  execu- 
tion of  the  whole  work.  In  the  projwsals  for  the  work,  no  competition 
can  be  expected,  since  the  only  convenient  approach  by  water  is  the 
Delaware  Eiver,  and  the  nearest  point  on  the  river  where  the  blocks 
X5an  be  economically  manufactured  is  at  Wilmington.  If  it  is  practica- 
ble to  carry  out  the  project  at  all  under  these  circumstances,  I  am  of 
the  opinion  that  the  estimate  of  $500,000  given  by  Colonel  Eiobert  for 
its  completion  is  the  minimum  cost  possible,  and  I  consider  it  probable 
that  the  cost  will  exceed  that  amount. 

This  project  for  a  concrete  superstructure  was  adopted  because  it  was 
considered  n^uch  less  expensive  than  the  construction  of  a  superstruc- 
ture of  random  stone.  This  conclusion  was  based  upon  two  assump- 
tions: (1)  that  1.5  gross  tons  of  stone  are  required  for  every  cubic  yard 
of  volume  in  the  breakwater;  and  (2)  that  as  the  present  slopes  of  the 
breakwater  are  slopes  of  equilibrium  resulting  from  wave  action,  it  is 
not  safe  to  assume  a  cross-section  for  the  new  structure  having  a  less 
area  than  that  of  the  existing  breakwater. 

The  first  assumption  is  based  upon  a  careful  determination  of  the 
volumes  of  the  breakwater  and  icebreaker  made  in  1886.  Their  com- 
bined volume  was  found  to  be  595,000  cubic  yards.  From  the  records 
of  the  work,  it  appears  that  892,528  gross  tons  were  deposited  in  its  con- 
struction. These  figures  indicate  that  1.5  gross  tons  are  required  for 
each  cubic  yard  of  enrockment. 

From  the  recent  survey  the  volume  of  the  embankment  in  the  gap  is 
found  to  be  86,700  cubic  yards.  For  its  formation  101,713  gross  tons  of 
stone  were  deposited.  These  figures  indicate  that  only  1.17  gross  tons 
are  required  for  each  cubic  yard  of  enrockment. 

From  a  careftd  measurement  of  the  volume  of  a  large  quantity  of 
stone  weighed  onto  the  barges  of  the  Brandywine  Granite  Company 
under  the  close  supervision  of  this  office,  it  was  found  that  the  weight 
of  a  cubic  yard  of  random  stone  similar  to  that  placed  in  the  gap  was 
1.15  gross  tons. 

It  may  be  worthy  of  mention  that  the  common  practice  in  railroad 
work  is  to  assume  that  1  cubic  yard  of  rock  in  place  equals  1.7  cubic 
yards  of  settled  embankment.  A  solid  cubic  yard  of  the  rock  placed  in 
the  gap  weighs  about  2  gross  tons.  Hence  a  cubic  yard  of  the  embank- 
ment would  contain  1.18  gross  tons. 

These  considerations  appear  to  justify  the  assumption  of  1.17  gross 
tons  i>er  cubic  yard  as  the  embankment  weight  of  the  stone  used  in  this 
work.  If  it  is  increased  to  1.25  tons  per  cubic  yard^  ample  allowance 
will  be  made  for  settlement  and  loss  of  stone  outside  the  calculated 
sloi>es.  The  discrepancy  between  this  determination  and  the  former 
one  may  be,  to  some  extent,  accounted  for  as  follows:  In  computing 
^6  yolumes  of  the  structures,  they  were  assumed  to  rest  upon  the  bot- 
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torn  of  the  bay  as  it  exist/cd  before  the  coiiunen(»eineiit  of  the  work. 
They  were,  however,  not  founded  on  mattresses,  as  is  the  case  with  the 
work  in  the  gap,  and  a  considerable  qimntity  of  material  doubtless  lies 
below  the  assumed  Ibundation.  There  hiis  been  great  scour  at  the  four 
exposed  ends  of  the  structures,  and  the  material  which  has  fallen  into 
the  holes  thus  formed  has  from  time  to  time  been  replaceil.  Other  ma- 
terial, deposited  too  far  from  the  axis  of  the  enrockment,  may  have  be^u 
carried  off  by  the  sea.  It  may  be  remaiked  that  the  structure  in  the 
gap  is  not  subject  to  these  causes  of  loss,  since  it  is  founded  on  mat- 
tresses and  it  is  without  exposed  ends. 

The  seconil  assumption  above  refeiTcd  to,  that  the  cross-section  of  the 
existing  breakwat/cr  has  been  determined  by  the  forces  of  the  sea  and 
is  the  minimum  cross  section  which  can  be  safely  adopted,  is  also  oi>en 
to  some  question.  The  early  rex-ords  of  the  work  indicat-e  that  certain 
sections  were  adopted,  but  unfortunately  these  sections  can  not  now  be 
found.  It  appears,  however,  that  their  forms  and  dimensions  were  prin- 
cipally based  ui)on  a  study  of  the  long,  flat  slopes  of  the  Cherbourg 
Breakwater,  at  that  time  tlie  only  practical  example  of  an  exteiisive 
random  stone  off-shore  breakwater.  It  is  true  that  the  project  contem- 
plated the  deposit  of  the  material  within  certain  well-defined  limits  5  but 
the  methods  of  unloading  employed  w^ere  not  such  as  to  render  an  ac- 
curate emplacement  possible.  The  difference  between  the  mean  cross- 
sectional  areas  of  the  breakwater  and  the  ice-breaker,  shown  in  figure 
3,  on  the  accompanyiug  sketch,  is  i)erhaps  not  entirely  due  to  difference 
of  exposure. 

The  present  slopes  on  the  sea  side  of  the  breakwater  are  doubtless 
determraed  by  wave  action,  but  the  cross-sectional  areii  is  probably  the 
result  not  only  of  this  action,  but  also  of  the  locrftiou  of  the  stone  when 
originally  deposited.  Most  of  the  material  in  the  breakwater  is  pro- 
tected from  the  action  of  the  sea  and  serves  simply  to  liold  the  exposed 
slopes  in  position.  It  seems  therefore  probable  that  a  less  amount  of 
material  difterently  deposited  might  be  fVmnd  to  have  the  necessary 
stability. 

The  cross-section  shown  in  Figure  2  on  the  accompanying  sketch  is 
suggested  as  one  which,  if  i>ro])erly  ccmstructed,  might  be  found  to  have 
sutticient  dimensions.  The  outer  and  inner  slo])es  have  the  same  inclina- 
tions as  those  of  the  existing  breakwater.  The  width  at  low  water  is 
40  feet,  and  it  is  proposed  to  lay  up  the  slopes  of  the  superstructure 
above  this  level,  forming  those  on  the  sea  side  of  stones  of  the  largest 
dimensions  laid  endwise,  so  as  to  expose  as  little  surface  as  possible  to 
the  action  of  the  sea..  If  such  a  structure  can  be  made  to  stand,  it  will 
result  in  a  great  saving  in  the  amount  of  material  required. 

In  the  formation  of  the  mound  to  the  level  of  low  w^ater,  the  st<>ne 
should  be  deposited  wn'thin  the  limits  of  the  assumed  low-water  width, 
and  a«  near  as  possible  to  the  axis  of  the  embankment.  Careful  observa- 
tions during  the  progress  of  the  work  would  deU^rmine  the  feasibility 
of  the  proi)osed  superstructure. 

Assuming  that  each  cubic  yard  of  settled  enrockment  will  contain 
1.25  gross  tons  of  stone,  there  will  be  required,  in  juldition  to  the  mate- 
rial now  in  i)lace,  79,000  tons  below  low  water  and  27,000  tons  above 
low  w^ater.  The  cost  of  completing  the  work  in  acc4)rdance  with  this 
project  is  therefore  estimated  as  follows: 

79,000  tons  of  stone  at  $3  per  ton $237,000 

27,000  tons  of  stone  at  $4  per  ton 108,000 

Contingencies 55, 000 

Total 400,000 
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I  will  now  briefly  rompare  the  two  prqiects. 

1.  Cost. — The  cost  of  the  coTicrete  method  of  (toiistrucl  ion  is  estimated 
at  $500,000,  but  this  estimate  is  very  uncertain  and  should  be  eonsid- 
ereil  a  minimum.  The  cost  of  the  rubble  method  is  estimated  at 
8400,000.  The  latter  metliod  will,  in  my  opinion,  i)rove  much  more  eco- 
nomical than  the  former,  even  should  it  be  iouml  necessary  to  increase 
the  dimensions  now  proppsed.  It  will  be  less  expensive  than  the  con- 
crete method,  even  if  we  assume  the  previously  adopted  value  of  1.5 
tons  of  stone  to  the  cubic  yard. 

2.  Facility  of  eonHtruciion. — The  concrete  method  requires  expensive 
plant,  has  never  been  employed  in  breakwater  construction  under  simi- 
lar circumstances,  is  subject  to  j»reat  uncertainties  in  its  execution,  and 
the  w  ork  can  only  be  economically  conducted  ^vith  very  large  appropri- 
ations. 

The  rubble  method  is  simple  in  character,  requires  plant  which  can 
be  readily  obtaine<l,  is  subject  to  no  uncertainties  in  its  execution  and 
can  be  carried  on  with  small  appropriations  if  necessary. 

3.  Facility  of  repair. — The  principal  injuries  to  which  concrete  break- 
waters founded  on  rubble  mounds  below  low  water  are  exposed  are  due 
to  the  displacement  of  the  rubble  below  the  foundation.  For  this  rea- 
son the  best  modern  practice,  based  on  experience,  x^laces  the  foundation 
of  the  concrete  supt^rstructure  from  20  to  22  feet  below  low  water.  Ac- 
cording to  this  practu'e  and  exi)erience,  there  is  no  doubt  that  the  found- 
ation level  of  15  feet  below  h)w  water  is  above  the  limit  of  safety.  It 
cannot  be  lowered  witlumt  great  expense.  Should  the  concrete  super- 
structure be  completed  from  tliis  level  it  might  stand  a  long  time  with- 
out injury,  but  should  a  storm  of  exc(»i)tional  vioh»nce  remove  tlie  rubble 
from  beneath  it  th(»  results  would  1m»  disastious.  The  ])lant  for  the 
execution  of  the  repairs  would  i)robably  not  be  on  hand  and  could  only 
be  obtained  at  great  expense. 

A  rul)ble  structure,  no  matter  how  severe  the  injuries  it  may  suffer, 
can  be  quickly  and  simj^ly  repaired  by  the  dejwsit  of  stone,  with  plant 
easily  obtained.  , 

4.  Time  required  to  complete  the  icorJc. — Assuming  funds  to  become 
available  as  rapidly  as  needed,  it  will  probably  require  at  least  5  years, 
and  perhai)S  much  Icmger,  to  complete  the  work  with  the  concrete 
method. 

With  the  nibble  method,  the  work  can  be  comjdeted  in  2  years.  In 
a<'<H)rdance  with  the  above  vi(»ws,  I  have  the  honor  to  recommend  the 
adoption  of  the  following  project  for  completing  the  Delaware  Break- 
water: 

REVISED  PRO.JECT. 

Bubble  mound. — This  mound  to  be  raised  to  the  level  of  mean  low 
water  by  the  deposit  of  random  stone,  to  have  a  width  of  40  feet  at  that 
level  and  such  slojjcs  as  may  be  formed  by  the  action  of  the  sea. 

Superstructure, — The  stnu'ture  above  low  water  to  be  14  feet  high 
and  20  feet  wide  at  top,  with  sloi)es  of  about  1  on  0.7  formed  by  heavy 
stones  laid  in  position,  the  interior  space  to  be  filled  with  rubble. 

The  estinuited  cost  of  the  work  is  }?4(M),000. 

Should  this  project  receive  the  api)roval  of  the  I)ei)artment,  I  have 
the  honor  to  reconunend  that  the  sum  of  $S0,000  now  available  be  ap- 
]>lied  to  raising  a  portion  of  the  existing  substructure  in  the  gap  to  the 
plane  of  mean  low  water  by  the  deposit  of  random  stone. 

It  is  proposed  to  do  the  work  by  contract  after  advertising  30  days  for 
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proposals,  sucli  method  being  considered  most  economical  and  advanta- 
geous to  the  Government. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Ofj^oe, 
Baltimore^  Md.y  April  2^  1891. 

Respectfully  submitted  to  the  Chief  of  Engineers.  This  proposition 
for  the  expenditure  of  the  last  appropriation  of  $80,000  in  the  act  of 
September  19, 1890,  for  continuing  the  construction  of  the  existing  Dela- 
ware Breakwater  involves  a  modification  of  the  approved  project. 

The  work  remaining  to  be  done  is  to  close  the  gap  between  the  exist- 
ing structures  called  the  ice-breaker  and  the  breakwater,  and  is  in 
accordance  with  the  recommendations  of  a  Board  of  Engineer  OflScers, 
dated  August  29, 1872,  of  which  I  was  the  junior  member.  It  was  under- 
stood, while  not  stated  in  the  report,  that  the  new  structure  would  be 
of  natural  and  not  artificial  stone,  though  it  was  deemed  best  to  leave 
that  point  for  future  determination. 

The  project  at  present  approved  is  to  make  the  closure  of  the  g^p  by 
a  work  consisting  of  a  substructure  of  random  stone  and  a  superstruc- 
ture of  concrete,  the  top  of  the  latter  to  be  a  monolith. 

In  my  opinion,  considering  the  exposure  of  the  locality  and  the  latest 
experience  in  the  use  of  concrete,  natural  stone  should  be  preferred  as 
the  material  for  what  remains  to  be  done.  And  this  view  is  strength- 
ened by  the  special  difficulties  of  the  use  of  concrete  at  this  place. 
Moreover,  the  natural  stone  gives  the  cheaper  structuie  with  greater 
probabilities  of  endurance  and  less  difficulty  of  repairs  if  needed. 

Major  RajTuond's  revised  project  for  the  completion  of  the  work  is 
recommended  for  approval,  as  also  his  proposition  for  the  special  appli- 
cation of  the  last  appropriation  in  accordance  therewith. 

Wm.  p.  Cbaighill, 
Colonel^  Corps  of  Engineers^  U.  8.  A. 


G  8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

The  Rancocas  River  discharges  into  the  Delaware  River  at  a  point 
opposite  the  northern  limits  of  the  city  of  Philadelphia  and  aboutl2 
miles  above  the  foot  of  Market  street.  The  project  for  its  improvement 
was  made  in  1881,  and  proposed  the  formation  of  a  channel  from  150  to 
200  feet  wide  with  a  low- water  depth  of  6  feet  from  its  mouth  to  Center- 
ton,  a  distance  of  about  7J  miles,  and  from  thence  to  Mount  HoUy  a 
5-foot  low- water  channel.  The  estimated  cost  of  the  improvement  was 
$81,236. 

The  river  and  harbor  acts  of  1881  and  1882  appropriated  $20,000  for 
the  work,  and  this  amount  was  expended  between  1881  and  1884  in  the 
improvement  of  Coats  Bar,  the  most  marked  obstruction  on  the  lower 
river. 
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The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  J250,000  for  improving  Delaware  Eiver,  Pennsylvania  and 
New  Jersey,  of  which  $10,000  "  shall  be  expended  in  continuing  im- 
provement on  the  Bancocas  Biver,  one  of  the  tidal  tributaries  of  said 
river." 

Under  date  of  March  4, 1891,  a  contract  was  entered  into  with  Frank 
O.  Somers  for  the  removal  by  dredging  of  about  35,000  cubic  yards  of 
material  in  the  formation  of  a  channel  6  feet  deep  at  mean  low  water, 
and  about  100  feet  wide  at  the  following  localities  between  the  mouth 
and  Oenterton,  viz :  At  Sharp  Island,  below  Mill  Creek,  below  Lime 
Kiln  Wharf,  and  at  Oenterton.  The  contract  further  provided  for  the 
removal  of  three  wrecks,  which  for  a  long  time  had  been  obstructions 
to  navigation,  lying  between  the  railroad  bridge  at  Delanco  and  the 
jonction  of  the  Lumberton  and  Mount  Holly  branches  of  the  river.  This 
contract  was  completed  May  27,  1891,  by  the  removal  of  the  three 
wrecks  and  32,749  cubic  yards  of  material  from  the  localities  above 
named.  By  this  work  a  channel  of  navigable  width  and  6  feet  deep  at 
low  water  has  been  formed  between  the  mouth  and  Oenterton. 

With,  the  balance  of  available  funds,  about  $1,200,  an  effort  will  be 
made  to  improve  the  channel  above  Oenterton,  ia  the  Mount  Holly 
branch  of  the  Bancocas  Biver,  by  the  removal  of  the  most  marked  ob- 
structions in  this  reach  of  the  river. 

This  work  is  fiituated  in  the  coUeotion  district  of  Trenton,  N.  J.,  which  is  the 
nearest  port  of  entrv,  at  which  no  revenne  was  coUected  during  the  year  ending  De- 
cember 31, 1890.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  Lights  are  the 
nearest  light-honses. 

Total  appropriations  to  June  30, 1891 $30,000.00 

Total  ©xpenditnres  to  June  30, 1891 28,702.64 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 8, 802. 73 

July  1, 1891,  balance  unexpended 1, 197. 27 

{Amount  (estimated)  required  for  completion  of  existing  project 51, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  oudmg  J  a  no  30, 1893    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahttraci  of  proposals  far  dredging  and  removal  of  wrecks  in  Bancocas  River j  New  Jersey, 
opened  February  24, 1891,  by  Maj.  C.  W,  Raymond,  Corps  of  Engineers, 


Name  and  addrosa  of 
bidder. 

Approximate 

quantity  of 

material*to  be 

removed, 

35,000  cubic 

yards. 

Amoant. 

Price  of  removal  of  T^eoks. 

Hot 

Canal  boat 
above  rail- 
road bridge 
at  Delanco. 

Canal  boat 
belovr  high- 
way brjdgc 
at  'Bridgo- 
boro. 

Part  of 
Uoop  bolow 
juuction  of 

thn  lium- 
berton  and 
Mt.  HoUy 

branches. 

Total 

amount  of 

bid. 

i 
1 

Ainerieaii  Dredging 
Company,  Philadel- 
phia, Pa. 

XagarH.Payn,  Albany, 

Vrank  C.  Somers,  Cam- 
den. K.J. 

Per  eu.  yd. 
$0.23 

.21J 
.22 

$8,050.00 

8,706.25 
7,700.00 

$350 

500 
300 

$300 

500 

800 

$200 

475 
200 

$8,900.00 

10, 181. 25 
8,600.00 

Contract  (dated  March  4,  1891)  entered  into  with  Frank  C.  Somers. 
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COMMKRCIAL  STATISTICS. 

Arrivah  and  departavcn  of  vcftvchfor  year  ending  December  31  j  ISOO, 


Kind  of  vessel. 

Arrivalfi. 

Departures. 

No. 

Ton. 

No. 

410 

1.560 

HlC 

1,  :j55 

Ton. 

Steanioro 

410  1        8r.,ooo 

1,5(K)  1          82,000 

81H  1         1:50,000 

1,  .'Wr)            1(K>,  (MM) 

85,000 
8*'  IKH) 

Sailinsr  vc^hoIh  ........................................  ..... 

130.  (MK» 
10«,  000 

Cauiil  boats 

Total 

4,141            iin  (MM) 

4,  lil             ^n:i  ono 

Freight  statement. 


Articles. 


RECEIVED. 

CoaJ 

Lmnbor 

Maniiro 

Lime  .- 

Chemicals 

Miscellauoous 

Total 


Gross 
t<ius. 


13,000 
1,000 
7,000 
3,900 
1,000 
4,000 


Valne. 


$52,000 

12.000 

7,000 

40,000 

10, 000 

240.  000 


Articloj*. 


Gross 
tons. 


Sand 

Vejirtahles 

Provisions 

CluMnicjilH 

MiseellnneouH  . 


125,000 
5,400 
3,000 
2.(XH) 
0, 000 


29,000       361,000 


Total I    111,400 


Value. 


$125. 000 

150, 000 

160,000 

20,000 

220,000 


675,000 


G  g. 

IMPROVEMENT  OF  ALLOW  AY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19,  1890,  coutaine<i  an  appro- 
iniation  of  86,000  for  the  improvement  of  Alloway  Creek,  Xew  Jersey; 
this  was  the  first  appropriation  made  for  the  work. 

AUoway  Creek  discharges  into  the  Dehiware  River  at  a  point  about 
7  miles  below  Fort  Delaware.  The  project  for  its  improvement  wavS 
based  upon  a  survey  made  in  1889,  and  iiroposed  tlie  improvement  of 
the  stream  between  Quinton,  N.  J.,  and  its  mouth,  a  distance  of  lOJ  miles, 
by  the  formation,  by  dredging,  of  a  channel  6  feet  deep  at  mean  low 
water  and  60  feet  wide  from  Quinton  to  a  point  about  1,000  feet  above 
the  Upper  Hancock  Bridge;  from  thence  a  channel  of  the  same  depth 
and  75  feet  wid(^  to  the  lower  side  of  the  bar  at  the  S(piare.  At  a  lo- 
cality in  the  creek  known  as  the  Canal,  in  addition  to  obtaining  a  channel 
of  the  dimensions  above  named,  the  width  of  tin?  stream  is  to  be  increas<Hl 
to  about  150  fiH*t  between  its  low- water  lines.  At  tlie  JS<iuaretlie  dredged 
(jhannel  is  to  be  supi^Iemented  by  a  detlecting  dike  about  500  feet  in 
length,  formed  of  the  material  dredged  fr^oni  the  adjiwent  bar,  with  its 
channel  face  protected  by  a  riprap)  of  stone.  The  estimated  cost  of  the 
work  was  $25,000. 

Under  date  of  March  4,  1891,  a  contract  was  made  with  Frank  C. 
Somers  for  the  removal  by  dredging  of  about  25,(K)0  cubic  yards  of  mate- 
rial, at  18  cents  per  cubic  yard,  from  the  shoal  areas  at  the  Square,  Canal, 
and  Upper  Ujijicock  Bridge.  At  the  close  of  the  iiscal  year  18,:541  cubic 
yards  had  been  removed  under  this  contract. 

This  work  iH  HiiiuiUMl  in  the  <u>Ucctiou  distvicl  of  Hri<l.i^i'tnn.  N.  J.,  which  is  the 
nearest  port  of  entiv,  iit  whi<'h  no  rcv<Mnn'  w.is  mllrclcd  diniiiL»  tlic  year  ciuliuj^  J)e- 
reiiiber  31,  1890.  The  nearest  fort  is  Fori  li<l;i\\;»r(',  <.i:iii  llir  Ueedy  Ishmd  light 
is  the  nearest  liglit-Jionsi*. 

Total  appropriations  to  .Tune  :i<),  i^;i)l $(>,(M)0.00 

Total  exi)enditures  to  June  30,  18tU 3,'1G7.8« 
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Money  statement 

Amount  appropriated  by  act  approved  September  19,  1800 $6,  OOO,  00 

June  30, 1891,  amount  expended  during  fiscal  year 3, 467. 88 

July  1, 1891,  balance  nnoxponded 2, 532. 12 

Jnly  1,  1891,  outstanding  liabilities $.%m  U 

July  1,  1891,  amount  covered  by  uucoiiiplcted  contracts 1,  \^.  62 

1,528.76 

July  1,  1891,  balance  available 1,003.36 

{Amonnt  (estimated)  required  for  c(mipletion  of  existing  project 19, 000. 00 
Amount  tbat  can  be  profitably  expended  in  tiKcal  year  tMiding  June  J^),  1893    19, 000. 00 
Submitt'ed  in  compliance  with  re<iuiremcnts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraei  of  propo^ah  for  dredtjiwj  in  .llloivntf  Crcrh-,  Xrw  Jrrseif^  opened  February  23, 
ISOlj  by  Maj,  C.  IV.  lintfniond,  dnyn  of  Engineers. 


So. 


Name  and  address  of  bidder. 


Frank  C.  Somers.  Camden,  N.  J* 

American  Dredging  Companv,  Pbiladolithia,  Pa 

Atlas  Dredging  (Company,  Wilminptwi,  Dol 

National  Dredging  Company,  Wilmingtou,  Del . 


Approxiraato 
quant itv  nl 
mal*'riAH«   U^ou„t, 
be  removwi    -=■'""""•'• 
(25,000  cubic  I 
yaiilH).       I 


Per  eu.  ijd. 
$0.18 
.22 
.20 


$4,.')00 

.^.'>oo 

!>,000 
5,750 


Contract  (dated  March  4, 1891)  entered  into  with  Frank  C.  Somers.    In  progress. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  year  ending  December  Sly  1S90. 


Kind  of  vessel. 


StesmerB 

Sailins  vessels. 
Canal>Doate 


Total. 


17,250 


Freight  statement. 


Artieles. 


Coal 

Glaaa  sand 

Tin  plate 

LooiDer 

Sodaaah 

MlscellaneoiiA. 


Gross 
tons. 


Value. 


8,000 
1,  500 

Koo  ; 

1,400  I 

400  I 

3,000  ; 


Articles. 


SHIPPED. 

$27, 000  '  Hannfacturcd  products  . 
2,  250  ii  MiHcelbuu'uuH 

XO.OOO  li 
16.000  ' 
12,000  I 
6,000    , 


Gross 
tons. 


7,000 
2,000 


Total 15.HI0       14:{,25<i 


Value. 


$3.-iO,  000 
10,000 


Total j    9,000  !      300,000 
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Ozo. 

IMPBOVEMENT  OF  MAUBICE  BIVEE,  NEW  JEBSEY. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $8,000  for  continuing  this  improvement.  The  work  was  for- 
merly embraced  in  the  district  of  Maj.  W.  F.  Smith,  U.  S.  agent,  and 
was  transferred  to  my  charge  on  October  2, 1890. 

The  project  for  its  improvement  proposes  the  formation,  by  dredging, 
of  a  6-foot  low-water  channel  100  feet  wide  from  a  point  about  4  miles 
below  Millville  to  the  head  of  navigation  at  Millville.  Between  the 
mouth  of  the  river  and  the  lower  limit  of  the  project^  a  distance  of 
about  20  miles,  the  channel  in  its  natural  condition  carries  a  low- water 
depth  of  over  10  feet. 

During  the  past  fiscal  year  under  an  open  market  agreement  with  the 
American  Dredging  Company,  dated  February  23, 1890,  6,785  cubic 
yards  of  sand  and  gravel,  measured  in  place,  were  excavated  from  the 
channel  above  the  Millville  Bridge  and  deposited  on  the  adjacent  bank 
of  the  river.  The  work  done  undet  this  agreement  was  complete  July 
14, 1890,  by  the  aggregate  removal  of  66,703  cubic  yards  at  the  rate  of 
15  cents  per  cubic  yawl,  measured  in  place.  This  work  was  applied  to 
the  extension  of  the  6-foot  channel  to  a  point  about  1,400  feet  above  the 
Millville  Bridge. 

The  work  yet  remaining  to  be  done  to  complete  the  project  is  the  fur- 
ther extension,  by  dredging,  of  the  6-foot  channel  to  the  head  of  navi- 
gation, or  for  a  distance  of  about  1,300  feet,  involving  the  removal  of 
about  25,000  cubic  yards  of  material. 

On  February  23, 1891,  proi)Osals  were  received  for  the  above-described 
work,  for  which  the  American  Dredging  Company  bid  19  cents  per  cubic 
yard  on  the  basis  of  deferring  the  commencement  of  operations  until 
December,  1891.  The  only  other  bid  received  was  for  28  cents  per  cubic 
yard.  The  lowest  proposal  not  being  in  accordance  with  the  time  named 
in  the  specifications  for  the  commencement  of  the  work  was  considered 
informal,  and  the  remaining  proposal  was  considered  excessive.  The 
bids  were  therefore  rejected,  and  the  work  readvertised. 

Under  date  of  May  22, 1891,  a  contract  was  entered  into  with  the 
American  Dredging  Company  at  the  rate  of  19  cents  per  cubic  yard  under 
specifications  which  defer  the  commencement  of  work  to  December,  1891. 

This  work  is  sitnated  in  the  coUection  district  of  Bridgeton,  N.  J.,  which  is  the 
neai^st  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  81, 1890.  The  nearest  fort  is  Fort  Delaware,  and  the  Manrice  Kiver  Light 
is  the  nearest  light-house. 

Total  appropriations  to  June  30, 1891 $43,000.00 

Total  expenditure  to  June  30,  1891 34,916.23 

Money  statement. 

July  1, 1890,  balance  unexpended $6,183.17 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

14,183.17 
June  30, 1891,  amount  expended  during  fiscal  year 6,099.40 

July  1, 1891,  balance  unexpended 8,083.77 

July  1, 1891,  amount  covered  by  uncompleted  contracts 4, 750. 00 

July  1, 1891,  balance  available 8,333.77 
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AhBiraci  of  proposals/or  dredaiM  «m  Maurice  JRiver,  New  Jersey,  opened  lebruary  2S,  1891, 
hy  Mqq.  C.  W.  Bayvnond,  Carps  of  Engineers. 


^0. 


Name  and  address  of  bidder. 


Approximate 
qnantity  of 
material  to 
be  removed 
(2S,000  cubic 
yards). 


Amoont 


American  Dredging  Company,  Philadelphia,  Pa . 
Frank  G.  Somers,  (^undeUtlTd 


Per  eu.  yd. 
#0.19 


$4,750 
7,000 


Both  bids  rcjeoted;  lowest  informal;  the  other,  price  too  high* 


Abskraet  of  proposals  far  dredging  in  Maurice  Bwer,  New  Jersey,  opened  May  13, 1891,  hy 
Maj,  C.  W.  Raymond,  Carps  of  Engineers. 


Ko. 


Nme  and  address  of  bidder. 


Approximate 
quantity  of 
material  to 
be  removed 
(26. 000  cubic 
yards). 


Amount. 


American  Bredging  Company,  Philadelphia 
Atlas  Dredging  Company,  Wilmington, Del 


Philadelphia,  Pa., 


Per  mi.  yd. 
10,10 


$4,730 
5,750 


Contract  (dated  May  22,  1891)  entered  into  with  Amerioan  Dredging  Company. 
Work  not  yet  commenced. 


COMMEBCTAT.  STATISTICS. 

Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  1890, 


Xind  of  vessel. 

Arrivals. 

Departures. 

Sivnien 

No.      Toru. 
36        3,600 
840     120,000 

No. 

36 

840 

Toni. 

3,600 

120,000 

Sail^  V  vessels fT - - - 

Total  ...... .rr -- - 

876 

123,600 

876 

12^,600 

Freight  statement. 


Articles. 


Gross 


Yalne. 


Articles. 


Gross 
tons. 


Value. 


Coal.. 
Iron.. 


Glass  sand. 

Cotton 

Fertilianti . 

Bricka 

Lmnber 

Grain 


10.000 
9,700 
1,800 
3,000 
400 
600 
2,900 
5,600 
3,000 


Total '  37,000 


ENG  91 69 


$40,000 
174,000 
11,000 
9,000 
80.000 
18.000 
11.000 
87,000 
02,000 


Oysters 

Gravel  and  sand. 

Wood 

Clay 

Iron  pipe 

Lumber 

Hay 


472,000  ' 


Total. 


48,000 

65,500 

6,500 

3,500 

8,000 

400 

200 


2, 100 


$600,000 

98,000 

12,000 

43,000 

240,000 

4,000 

2,000 


099,000 
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G  IX. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

The  act  of  January  23, 1880^  appropriated  $25,000  for  the  removal  of 
the  wrecks  of  ten  vessels  which  foundered  at  Delaware  Breakwater 
Harbor  in  October,  1877,  Eight  of  these  wrecks  were  removed  in  1880, 
1881,  and  1882,  the  remaining  two  disappearing  as  obstructions  to  nav- 
igation. The  act  of  August  2, 1882,  made  the  balance  of  the  appropria- 
tion available  for  the  removal  of  any  wrecks  then  or  thereafter  existing 
in  Delaware  Bay  or  Ei ver. 

In  1886  and  1888  three  additional  wrecks  were  removed  from  the  vicin- 
ity of  Delaware  Breakwater  Harbor  under  this  appropriation.  During 
the  past  fiscal  year  no  wrecks  have  been  removed  under  this  appropri- 
ation. 

In  accordance  with  instructions  the  balance  on  hand,  $734.08,  was 
returned  to  the  Treasury  to  the  credit  of  the  appropriation  on  March  12, 
1891. 

Money  atateineiit, 

July  1,  1890,  balance  unexpended ,. .        $734. 08 

July  1, 1891,  balance  unexpended 734.08 


G   Z2. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  past  fiscal  year  two  wrecks  have  been  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  May,  1889,  the  schooner  Oen,  W.  T.  Sherman  was  sunk  in  Delaware 
Bay,  near  Fortesque  Beach,  New  Jersey,  in  about  10  feet  of  water;  the 
wreck  was  a  dangerous  obstruction  to  the  coasting  trade.  Under  date  of 
July  19,  1890,  a  contract  was  made  with  Prank  C  Somers  for  the  removal 
of  the  wreck  for  the  sum  of  $345.  The  work  was  completed  on  July  31, 
1890. 

In  January,  1875,  the  steamer  Mediator  was  sunk  in  Bamegat  Inlet, 
New  Jersey;  subsequently  the  change  in  the  position  of  the  channel  of 
entrance  made  the  wreck  a  dangerous  obstruction  to  navigation.  Under 
date  of  September  19, 1890,  a  contract  was  made  with  John  Townseud 
for  the  removal  of  the  wreck  for  the  sum  of  $1,449.  The  work  was  com- 
pleted October  16,  1890. 

In  April,  1891,  a  scow  was  sunk  in  the  Eancocas  River,  New  Jersey, 
near  the  railroad  drawbridge  at  Delanco.  The  wreck  being  a  danger- 
ous obstruction  to  all  vessels  passing  through  the  draw  its  removal  was 
recommended.  Under  date  of  June  24, 1891,  a  contract  was  made  T^lth 
Enoch  Townsend  for  the  removal  of  the  wreck  for  the  sum  of  $345.  At 
the  close  of  the  fiscal  year  the  work  of  removal  of  this  wreck  was  in 
progress. 
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.dMraet  of  propo9als  for  removal  of  the  wreck  of  the  aohooner  Gen,  W,  T.  Shermanj  lying 
m  Jk^ware  Bay,  new  Fortesque  Beach,  Neto  Jereey,  opened  July  10, 1890,  by  MaJ,  C. 
W,  Baymond,  Corps  of  Engineers 


Ko. 


Xauie  and  address  of  bidder. 


Prank  C.  Skmiero,  CaindeB,  X.J 

American  Dredcing  CompaDy,  Philadelphia,  Pa. . 

John Townaend^ Somers Point,  N.J 

GeiH|^  M.  Begiater,  Lewea,  Del 

Charfea  W.  Jonnaton,  Lewea,  Del 

Joaeph  B.  TruxUm,  Lewea,  Del 


Price. 


$845 
490 
498 
770 
746 
1,190 


Contract  (dated  July  19, 1890)  entered  into  with  Frank  C.  Somers. 


Aheiraci  of  proposals  for  removal  of  the  wreck  of  the  steamer  Mediator,  lying  in  Bamegai 
Inlet,  New  Jersey,  opened  August  11,  1890,  by  Maj,  C.  W.  Baymond,  Corps  of  Engineers. 


Vo. 


2f anse  and  addreaa  of  bidder. 


Charlea  W.  Johnaton,  Lewea,  Bel  — 
George  W.  Townsend,  Boston,  Maaa  . 


Prioe. 


$1,689 


All  bids  rejected;  prices  too  high. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamer  Mediator,  lying  in  Bamegat 
Inlet,  New  Jersey,  opened  September  o,  1890,  by  Maj,  C,  W,  Baymond,  Corps  of  Engir 


Vol 


Name  and  addreaa  of  bidder. 


1  George  W.  Townaend,  Boston,  Haaa . 
3  ,  John  Townaend.  Souiera  Point  N.  J. . 
3  -  Charles  W.  Johnston,  Lewes,  Bel  — 


Pijioe. 


$2,400 
1.449 
2,000 


Contract  (dated  September  19,  1890)  entered  into  with  John  Townsend. 


Abstract  of  proposals  for  removal  of  th^  wreck  of  the  scow  Paddy  Byan,  lying  in  Ban- 
eoeas  Btver,  New  Jersey,  opened  June  16, 1891,  by  Maj.  C.  W.  Baymond,  Corps  of  Engi- 
neers. 


No.! 


Kame  and  addreaa  of  bidder. 


Prioe. 


AmericMi  Dredging  Company,  PhiUdelphia,  Pa 

Frank  C.  Somera,  Camden, N.J 

Delaware  Conatmotion  Company,  Wilmington,  Del 

AtlanUo  and  Gulf  Wrecking  ('ompany,  Somers  Point,  N.J  . 

Charlea  W.  Johnaton,  Lewes.  Del 

Townaend,  Lin  wood,  N.J 


$485 

425 

1,200 

400 

ao5 

345 


Contract  (dated  June  24, 1891)  entered  into  with  Enoch  Townsend.    In  progress. 
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Qi3- 

PRELIMINARY  EXAMINATION  OF  SHARK  RIVER,  NEW  JERSEY. 

[Printed  in  House  Ex.  Doo.  "No.  25,  Fifty-iiTst  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Ardot, 
WaaMngton^  D.  C,  December  Ij  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  24, 1890,  fix)m  Maj.  Charles  W.  Eaymond,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Shark  Eiver, 
New  Jersey,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  September  19, 1890. 

It  is  the  opinion  of  Major  Eaymond  and  of  Col,  William  P.  Craighill, 
Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  that  Shark 
Eiver  is  not  worthy  of  improvement.  The  views  of  these  officers  are 
concurred  in  by  me. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


report  of  major  c.  w,  raymond,  corps  op  engii^srs. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  N'ovember  24^  1890. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Shark  Eiver,  New  Jersey, 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Septem- 
ber 19, 1890. 

This  river  discharges  into  the  Atlantic  Ocean  about  20  miles  south  of 
Sandy  Hook.  It  was  examined  and  surveyed  with  a  view  to  improve- 
ment in  1880,  under  the  direction  of  the  late  Lieut.  Col.  N.  Michler, 
Corps  of  Engineers,  in  accordance  with  a  provision  of  the  river  and 
harbor  act  of  June  14, 1880.  The  full  reports  of  Colonel  Michler  and  of 
his  assistant,  IVIr.  A.  Doerflinger,  who  made  the  examination  and  survey, 
wiU  be  found  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1881, 
Part  I,  page  730.  Colonel  Michler  did  not  consider  any  work  of  im- 
provement advisable. 

From  a  personal  examination  of  this  locality  I  conclude  that  the  phys- 
ical conditions  of  the  river  do  not  differ  essentially  from  those  existing 
at  the  time  of  the  survey  in  1880,  except  that  a  long  pile  revetment 
has  been  constructed  along  the  northern  shore  near  the  mouth,  for 
the  purpose  of  shore  protection,  and  possibly  with  a  view  to  future 
extension  in  order  to  form  a  new  outlet  and  give  the  stream  a  more  di- 
rect course  to  the  sea. 

The  shifting  character  of  the  shores  and  bar  at  the  mouth,  the  pre- 
ponderating action  of  the  flood  current,  which  is  constantly  forming 
new  shoals  in  the  river,  and  the  existence  of  two  bridges  without  draws 
at  a  distance  of  less  than  a  mile  from  the  sea,  indicate  that  the  naviga)- 
ble  conditions  of  the  stream  can  not  be  essentially  improved  without 
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expensive  modifications  and  the  construction  of  costly  works  of  uncer- 
tain efficiency. 

In  his  report  above  referred  to,  Mr.  Doerflinger  remarks  as  follows: 

A*  far  as  could  be  leam^,  the  river  at  present  is  entirely  without  commerce,  and 
no  oommeroial  or  aericultural  interests  would  be  benefited  even  were  the  inlet  in  a 
condition  to  admit  light-draft  vessels  to  enter  and  pass  out  of  the  same.  The  river 
st  present  is  available  only  for  the  use  of  fishing  and  pleasure  boats  during  the  warm 
season. 

From  the  best  information  I  have  been  able  to  obtain,  I  believe  these 
remarks  to  be  true  at  the  present  time. 

For  the  reasons  above  stated,  I  am  of  the  opinion  that  this  river  is 
not  worthy  of  improvement. 

Very  respectfally,  your  obedient  servant, 

C.  W.  Raymond, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.j  November  25, 1890, 
Bespectfidly  submitted  to  the  Chief  of  Engineers. 
In  my  opinion.  Shark  River,  ISevr  Jersey,  is  not  worthy  of  improve- 
ment, and  the  faicts  and  reasons  therefor  are  those  given  by  the  local 
engineer  in  his  report  of  November  24, 1890,  and  including  the  present 
and  prospective  demands  of  commerce. 

Wm.  p.  Ceaighill, 
Colonely  Corps  of  Engineers. 


G  14. 

PRELIMINARY  EXAMINATION  OF  SOUND  BETWEEN  BARNEGAT  BAY  AND 
GREAT  EGG  HARBOR  BAY,  NEW  JERSEY. 

[Printed  in  House  Ex.  Doo.  No.  42,  Fifty-first  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  2,  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  October  20,  1890,  from  Maj.  C.  W.  Eaymond,  Corps  of  En- 
gineers, giving  results  of  preliminary  examination  of  sound  between 
Bamegat  Bay  and  Great  Egg  Harbor  Bay,  Kew  Jersey,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  September  19, 
1890. 

.  Major  Baymond  reports  that  work  at  this  locality  would  be  of  little 
or  no  benefit  to  commerce,  and  that,  in  his  opinion,  the  sound  is  not 
worthy  of  improvement.  Col.  Wm.  P.  Craighill,  Corps  of  Engineers, 
Division  Engineer,  Southeast  Division,  agrees  with  this  opinion,  and  the 
views  of  these  officers  are  concurred  in  by  this  office. 
Very  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Ebdfteld  Proctor, 

Secretary  of  War. 
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report  op  majob  c.  w.  raykond,  corps  op  engtneerk. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  October  20j  1890. 

General  :  In  compliaDce  with  instractioiis  eontained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  fcdlowing 
rei)ort  upon  the  preliminary  examination  of  the  sound  between  Bame- 
gat  Bay  and  Great  Egg  Harbor  Bay,  New  Jersey,  in  accordance  with  a 
provision  of  the  river  and  harbor  act  of  September  19, 1890. 

As  stated  in  my  report  of  October  3, 1890,  upon  the  thoroughfere 
from  Gape  May  to  the  Great  Bay  north  of  Atlantic  City,  the  southern 
portion  of  this  sound,  from  Great  Egg  Harbor  Bay  to  Great  Bay,  has 
been  surveyed,  and  its  proiK)sed  improvement  is  reported  upon  in  the 
report  referred  to.  The  improvement  contemplated  is  presumed  to  be 
the  deepening  of  the  water  ways  situated  between  the  mainland  and 
coast  line,  so  as  to  form  a  continuous  channel  of  convenient  dimensions 
throughout  the  sound. 

If  such  a  channel  were  formed  it  would  necessarily  be  narrow  and  cir- 
cuitous, and  therefore  useless  for  sailing  vessels.  It  would  be  probably 
of  use  principally  to  pleasure  steamers  plying  between  the  numerous 
summer  resorts  in  this  vicinity.  The  mainland  back  of  the  projected 
channel  is  generally  separated  from  it  by  extensive  flats,  so  that  the 
route  would  not  connect  points  of  production  and  consumption,  and 
would  be  of  little  or  no  benefit  to  commerce. 

A  reliable  estimate  of  the  cost  of  the  proposed  improvement  can  not 
be  made  even  approximately  without  an  expensive  survey,  but  it  would 
doubtless  be  large.  At  some  points  the  improvement  would  be  of 
doubtful  permanence. 

For  the  reasons  above  given,  I  am  of  the  opinion  that  this  sound  is 
not  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  ofUngineera. 

Brig.  Gen,  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Ool.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  indonomont.] 

IT.  S.  Engineer  Office, 
Baltimore^  Md.,  November  24, 1690. 
Eespectfally  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  sound  between  Bamegat  Bay  and  Great  Egg  Har- 
bor, New  Jersey,  is  not  worthy  of  improvement,  and  the  facts  and 
reasons  therefor  are  those  given  by  the  local  engineer  in  his  rei)ort  of 
October  20, 1890,  and  including  the  present  and  prospective  demands 
of  commerce. 

Wm.  p.  CBAiaHiLL, 
Oolonelf  Corps  of  Engineers. 
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Q15. 

PRELIMINARY  EXAMINATION  OF  LITTLE  EGG  HARBOR  BAY  AND  INLET, 
INCLUDING  GREAT  BAY,  NEW  JEESEY,  WITH  REFERENCE  TO  ESTAB- 
LISHING A  HAEBOE  OF  EEFUGE. 

[Printed  in. House  Ex.  Doo.  Hfo.  23,  Fifty-flnt  C<mgx«88,  Beoond  teesion.] 

Office  of  the  Chief  of  Engineers,    , 
United  States  Armt, 
Washington,  B.  C,  December  i,  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  o^ 
report^  dated  October  20, 1890,  from  Mjy.  0.  W.  Raymond,  Corps  o^ 
Engineers,  giving  .results  of  preliminary  examination  of  "Little  Egg 
Harbor  Bay  and  Inlet,  including  Great  Bay,  with  reference  to  establish- 
ing a  harbor  of  refuge,"  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Msy or  Eaymond  reports  that  the  harbor  is  not  worthy  of  improvement, 
and  Col.  William  P.  CraighiU,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division,  agrees  that  the  locality  should  not  be  improved 
with  reference  to  establishing  a  harbor  of  refuge.  These  views  are  con- 
curred in  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  Engineers. 

Hon.  Eedfield  Proctor, 

Secretary  of  Wwr. 


report  of  major  c.  w.  raymond,  corps  of  engineelets. 

United  States  Engineer  Offoe, 

Philadelphia,  Pa.,  October  20,  1890. 

Grneral:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Little  Egg  Harbor  Bay  and 
Inlet,  including  Great  Bay,  New  Jersey,  with  reference  to  establishing 
a  harbor  of  refbge,  in  accordance  with  a  provision  of  the  river  and  har- 
bor act  of  September  19, 1890. 

The  inlet  to  these  bays  is  situated  on  the  New  Jersey  coast  about  mid- 
way between  Cape  Henlopen  and  Sandy  Hook.  The  bays  are  separated 
from  the  ocean  by  low  beaches  of  shitting  sand.  Owing  to  the  move- 
ment of  the  beaches,  the  low- water  width  of  the  inlet  is  constantly 
changing. 

A  harbor  of  refage  at  this  point  would  not  be  of  use  to  vessels  en- 
gaged in  the  foreign  trade,  since  they  do  not  pass  in  this  vicinity.  It 
would  be  only  of  service  to  the  coastwise  trade,  which  now  employs 
vessels  drawing  1*4  and  16  feet,  with  a  constant  tendency  towards  in- 
crease of  draft.  The  depth  of  water  in  the  channel  and  anchorages 
should  therefore  be  not  less  than  20  feet. 

The  most  frequent  gales  are  from  the  northeast  and  the  channel  of 
entrance  must  have  such  a  direction  that  a  sailing  vessel  can  enter  and 
pass  through  it  with  a  northeast  wind.  The  course  of  the  channel  should 
therefore  not  fall  to  the  southward  of  south-southeast  To  form  a 
suitable  harbor  under  these  conditions  requires  the  construction  of  two 
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jetties  projecting  from  the  beaches,  one  below  the  inlet  and  the  other 
above.  The  problem  is  similar  in  character  to  that  presented  at  At- 
lantic City  and  fuUy  discnssed  by  a  Board  of  Engineers  in  a  reiK)rt 
dated  May  31. 1887,  which  will  be  found  in  the  Annnsd  Beport  of  the 
Chief  of  Engineers  for  1887,  page  816. 

The  minimnm  aggregate  length  of  such  jetties^  to  insnre  a  reasonable 
probability  of  permanency  to  the  improvement,  is  25,000  feet.  Follow- 
ing the  methods  of  construction  suggested  by  the  Atlantic  City  Board, 
their  cost  would  be  more  than  $4,000,000.  Owing  to  the  shifting  char- 
acter of  the  beaches,  expensive  works  of  shore  protection  woiSd  un- 
doubtedly be  required,  and  if  dredging  were  found  necessary  tiiie  cost 
would  be  still  ftirther  increased. 

The  harbor  thus  formed  would  be  lacking  in  accessibility,  like  all 
jetty  harbors  on  sandy  coasts,  and  the  anchorages  would  be  difficult  to 
reach  with  a  northeast  wind..  It  is  probable  that  such  a  harbor  of 
refuge  would  increase  the  number  of  casualties  instead  of  diminisliing 
them,  as  has  proved  to  be  the  case  at  the  month  of  the  Tjfne. 

Upon  visiting  this  locality  I  learned  that  the  idea  is  entertained  that 
the  inlet  can  be  improved  by  the  construction  of  a  dike  connecting  tbe 
most  southerly  of  the  Seven  Islands  and  Salt  Island,  thus  forcing  more 
of  the  backwater  from  Mnllica  Biver  to  pass  through  Shooting  Thor- 
oughfare, which  is  now  the  main  channel.  The  effect  of  such  a  dike 
would,  in  my  opinion,  be  principally  produced  on  the  thorough&res 
south  of  the  inlet,  and  it  would  have  no  appreciable  effect  upon  the 
inlet  or  the  shoals  outside  of  it. 

This  inlet  and  the  adjacent  waters  are  used  by  only  a  few  coasters  of 
the  smaller  class.    The  local  commerce  is  insignificant. 

In  brief,  the  construction  of  a  harbor  of  refoge  in  this  locality  would 
be  difficult  and  costly,  the  benefits  resulting  from  it  would  be  doubtfol, 
and  the  commercial  interests  involved  are  small  in  value. 

For  these  reasons  I  am  of  the  opinion  that  the  harbor  is  not  worthy 
of  improvement. 

Very  respectfcdly,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  of  Engineer $. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  indorsement.] 

TJ.  S.  Engineeb  Office, 
Baltimore^  Md.,  Ifovember  24j  1890. 
Eespectfully  returned  to  the  Chief  of  Engineers. 
In  my  opinion,  Little  Egg  Harbor  Bay  and  Inlet,  including  Great 
Bay,  New  Jersey,  with  reference  to  establishing  a  harbor  of  refuge,  is  not 
worthy  of  improvement,  aaid  the  facts  and  reasons  therefor  are  those 
given  by  the  local  engineer  in  his  report  of  October  20, 1890,  and  indud- 
ing  the  present  and  prospective  demands  of  commerce. 

Wm.  p.  Cbaighill, 
Oolonelj  Corps  of  Engvneem. 
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Gt6. 

PREI.IMINARY  EXAMINATION  OF  THE  THOROUGHFARfE  FROM  CAPE  MAT 
TO  THE  GREAT  BAY  NORTH  OF  ATLANTIC  CITY,  NEW  JERSEY. 

[Printed  in  HooBe  Ex.  Doc.  Ko.  50.  Fifty-first  CongreaSf  second  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  3y  1890, 
Snt:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
leport,  dated  October  3, 1890,  from  Maj.  0.  W.  Eaymond,  Corps  of  Engi- 
ne's, giving  results  of  preliminary  examination  of  <' Thoroughfare  from 
Gape  May  to  the  Great  Bay  north  of  Atlantic  City,''  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  September  19, 
1890. 

The  thoroughfare  is  considered  by  Mjyor  Raymond  and  by  Col.  Wm. 
P.  Craighill,  Cotps  of  Engineers,  Division  Engineer,  Southeast  Division, 
as  not  worthy  of  improvement,  and  I  concur  in  the  views  of  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  Bedfield  Proctor, 

Secretary  of  War. 


report  op  major  c.  w.  raymond,  corps  of  engineebs. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  October  5, 1890. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
Tex>ort  upon  the  preliminary  examination  of  the  thoroughfare  from  Cape 
May  to  file  Great  Bay  north  of  Atlantic  City,  NT.  J.,  in  accordance  with 
a  provision  of  the  river  and  harbor  act  of  September  19, 1890. 

A  preliminary  examination  of  this  locality  was  made  in  1886  by  Lieut. 
CoL  H.  M.  Bobert,  Corps  of  Engineers,  who  was  at  that  time  ttie  local 
engineer,  and  a  report  thereon  was  submitted  to  the  Chief  of  Engi- 
neers under  date  of  December  24, 1886.  In  1887  an  elaborate  survey 
was  made  and  a  project  for  improvement  was  submitted  by  Colonel 
Bobert  under  date  of  April  25,  1888.  The  report  upon  this  survey  and 
project  will  be  found  in  House  Ex.  Doc.  No.  306,  Fiftieth  Congress,  first 
session,  and  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1888, 
Part  I,  page  730. 

In  his  preliminary  report.  Colonel  Bobert  expresses  the  opinion  "that 
the  improvement  is  worthy  to  be  made  if  it  can  be  done  for  $100,000, 
but  that  it  is  not  worthy  to  be  made  if  its  cost  amounts  to  $250,000." 
In  his  project  of  April  25, 1888,  he  estimates  the  cost  of  the  work  at 
$200,000  if  done  by  contract,  or  $130,000  if  the  Government  builds  its 
own  plant  and  does  the  work  by  hired  labor. 

The  coast  frontage  between  Cape  May  and  Great  Bay  consists  of  a 
salt-marsh  meadow  from  2  to  6  miles  wide,  lying  between  the  mainland 
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and  coast  line,  and  travm'sed  by  nnmerotui  connecting  water-ways.  It 
is  proposed  to  deepen  these  water  ways  by  dredging  so  as  to  form  a 
continaoos  channel  6  feet  iii  depth  and  at  least  50  feet  wide .  at  bottom 
Irom  Gape  May  to  Great  Bay,  a  distance  of  about  65  miles. 

The  present  and  prospective  demands  of  commerce  stated  in  Colonel 
Bobert/s  preliminary  report  are  as  follows: 

At  present  the  commerce  through  this  thorongh&re  eonsists  mamly  of  oysters  and 
garden  produce,  the  latter  having  for  a  market  the  neighboring  seaside  resorts,  prin- 
cipally Atlantic  City.  The  vessels  used  are  small  sail-boats,  whose  draft  does  not 
exceed  2  feet,  and  they  can  not  cross  the  divides  at  low  water.  A  6-foot  channel  75 
feet  wide  would  allow  small  steamers  to  be  placed  on  the  route,  which  doubtless 
would  greatly  increase  the  commerce  seeking  this  route,  and  especially  could  it  be 
used  by  pleasure  steamers  during  the  summer.  The  oysiier  trade  would  probably  be 
greatly  developed. 

It  apx)ears,  however,  from  the  report  of  Mr.  L.  T.  Schermerhom, 
assistant  engineer,  under  whose  supervision  the  survey  was  made,  that 
the  beds  of  the  water  ways  along  the  route  are  of  considerable  value  as 
oyster  fisheries,  and  the  improvement  will  necessarily  interfere  with 
and  injure  the  private  interests  involved.  It  seems  possible  that  the 
oyster  trade  might  thus  be  injured  in  production  by  the  improvement  as 
much  as  it  would  be  benefited  in  transportation.  It  appears  that  the 
transportation  of  garden  produce  will  not  be  greatly  fiftcilitated,  except 
between  the  terminal  XK)ints,  which  are  points  of  consumption  and  not 
of  production,  since  the  intermediate  country  is  generally  separated 
from  the  route  by  extensive  flats.  The  channel  would  be  too  narrow 
and  circuitous  for  the  use  of  sailing  vessels,  and  probably  the  improve- 
ment would  be  principaUy  of  use  to  pleasure  steamers. 

I  know  of  no  present  or  prospective  demands  of  commerce  other  than 
those  above  mentioned;  and  I  do  not  consider  these  sufficient  to  justify 
the  expenditure  involved.  In  my  opiniou  the  thoroughfia>re  is  not 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Eatmond, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Caset^ 

Corps  of  Engineersy  if.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indonement.] 

U.  S.  ENaiNEEB  Office, 
Baltimore^  Md.y  October  9y  1890. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  it  is 
considered  that  this  locality  is  not  worthy  of  improvement  by  the  United 
States. 

WM.  p.  CBAiaHILL, 

Colonel^  Corps  of  Engineers. 
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G  17. 

PREUMINART  EXAMINATION  OF  CAPE  MAY  CITY,  NEW  JERSEY,  FOE 

BREAKWATER. 

(Printed  in  House  Bx.  Doo.  Ko.  80,  Fifty-flnt  Congress,  second  session.] 

Ofpiob  OP  THE  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  Cy^December  J^j  1890. 
Snt:  I  Iiaye  the  honor  to  sabmit  "herewith  the  accompanying  copy  of 
report,  dated  November  1, 1890,  from  Maj.  Chas.  W.  Baymond,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Cape  May 
Cily,  for  breakwater,  New  Jersey,  made  to  comply  with  provisions  of 
the  river  and  harbor  act  approved  September  19, 1890. 

This  locality  is  reported  as  not  worthy  of  improvement  by  M^jor  Bay- 
mond and  by  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer.  Southeast  Division.    I  concur  in  the  views  of  these  officers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Bngineers. 
Hon.  Bedpield  Proctor, 

Secretary  of  War. 


bfport  op  major  c.  w.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  November  1, 1890. 

General  :  In  compliance  with  instructions  contained  in  Department 
lett^er  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  exam&ation  of  Cape  May  City,  N.  J.,  for 
breakwater,  in  accordance  with  a  provision  of  the  river  and  harbor  act 
of  September  19, 1890. 

Cape  May  City  is  situated  on  the  New  Jersey  coast  about  3  miles  east 
of  the  extremity  of  Cape  May.  The  shore  is  a  long  and  shifting  sand 
beaeh^  completely  unprotected  from  the  winds  and  waves.  From  the 
best  information  I  have  been  able  to  obtain,  it  appears  to  have  been 
considered  practicable  to  construct  at  this  locality  a  breakwater  in  the 
open  sea  behind  which  vessels  could  obtaiu  shelter  from  severe  gales. 

McCries  Shoal,  which  lies  southeast  from  Cape  May  City  and  about 
6^  miles  from  shore,  was  indicated  as  a  possible  location  for  such  work. 

The  most  violent  gales  and  heaviest  seas  are  from  the  northeast. 
The  axis  of  the  shoal  lies  in  the  same  direction,  and  it  is  therefore  not 
well  located  as  a  site  for  the  proposed  breakwater.  Moreover,  a  com- 
parison of  charts  made  at  long  intervals  show  that  the  shoals  is  gradu- 
aQy  wearing  away;  and,  indeed,  all  the  bottom  in  this  vicinity  is  un- 
stable. Under  these  circumstances,  it  is  very  doubtfrd  whether  the 
construction  of  a  breakwater  at  this  place  capable  of  withstanding  the 
attacks  of  the  most  violent  storms  is  practically  possible;  but  if  possi- 
ble, it  would  be  at  an  enormous  expense. 

This  locality  is  only  about  14  miles  from  the  Delaware  Breakwater 
Harbor.  Small  coasters  and  occasionally  empty  colliers  pass  in  the 
vicinity,  but  the  commercial  interests  are  insignmcant,  and  would  derive 
little  benefit  from  the  proposed  work. 
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1  am,  therefore,  of  the  opinion  that  this  locality  is  not  worthy  of  im- 
provement. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Eaymond, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engin^ersj  U.  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  indorsement.] 

U.  S.  ENaiNEEB  Office, 
Baltimore^  Md.y  ISfovemher  24,  1890. 
EespectfuUy  returned  to  the  Chief  of  Enrfneers. 
In  my  opinion  Cape  May  City,  I^.  J.,  for  breakwater,  is  not  worthy  of 
improvement,  and  the  facts  and  reasons  therefor  are  those  given  by  the 
local  engineer  in  his  report  of  November  1, 1890,  and  including  the 
present  and  prospective  demands  of  commerce. 

Wm.  p.  CBAiaHiLL, 
Colonel^  Corps  of  Engineers. 


G  z8. 


PRELIMINARY  EXAMINATION  OF  PENSAUKEN  CREEK,  NEV7  JERSEY. 
[Printed  in  Honse  Ex.  Doo.  No.  81,  Fifty-flrst  Congress  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  ft,  December  i,  1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  October  30, 1890,  fix)m  Maj.  C.  W.  Baymond,  Corps  of  En- 
gineers, giving  results  of  preliminary  examination  of  Pensauken  Creek, 
New  Jersey,  made  to  comply  with  provisions  of  the  river  and  harbor  act 
approved  September  19, 1890. 

Major  Eaymond  reports  that  the  advantages  which  might  accrue  from  , 
an  improved  channel  would  not,  in  his  judgment,  be  proportionate  to  the 
cost  of  the  improvement,  and  he  is  of  the  opinion,  therefore,  that  Pen- 
sauken Creek  is  not  worthy  of  improvement.  Col.  William  P.  Craig- 
hill, Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  is  of  the 
same  opinion.  I  concur  in  the  views  of  these  oflScers. 
V  ery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Qen.j  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


report  of  major  c.  w.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  October  30y  1890. 
General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Pensauken  Creek,  New  Jer- 
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sey,  in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Sep- 
tember 19,  1890. 

An  examination  of  this  creek  was  made  in  1882,  under  the  direction 
of  Lieut.  Col.  6.  Weitzel,  Corps  of  Engineers,,  who  reported  that  it  was 
not  worthy  of  improvement  by  the  General  Government,  and  that  its 
improvement  was  not  a  work  of  public  necessity.  The  report  of  this 
examination  will  be  found  in  the  Eex)ort  of  the  Chief  of  Engineers  for 
1884,  page  852. 

In  the  reexamination  just  made,  the  physical  characteristics  of  the 
creek  were  found  as  previously  rei)orted.  The  stream  between  its 
mouth  and  the  Forks,  which  is  practically  the  head  of  navigation,  covers 
a  distance  of  about  6  miles,  and  is  crossed  by  four  bridges,  aU  of  which 
are  without  draws. 

The  lower  bridge,  which  is  a  railroad  crossing,  is  about  1^  miles 
above  the  mouth,  and  has  an  opening  about  25  feet  wide  and  12  feet 
high  at  low  water.  The  second  bridge,  which  is  about  500  feet  above 
the  former,  is  a  highway  crossing,  ana  has  an  opening  about  30  feet 
wide  and  14  feet  high.  The  third  and  fourth  bridges  are  respectively 
about  2J  miles  and  4  miles  above  the  mouth*  They  are  highway  cross- 
ings and  have  openings  about  60  feet  wide  and  12  feet  high  at  low 
water. 

About  two-thirds  of  the  length  of  the  creek  between  the  mouth  and 
the  Forks  carries  a  less  depth  than  6  feet,  at  mean  low  water,  witib  a 
ruling  depth  of  about  3  feet. 

The  shoal  areas  are  generally  covered  with  mud  and  sand,  but  at  some 
points  gravel  and  bowlder  bars  exist. 

To  provide  a  dredged  channel  50  feet  wide  and  6  feet  deep  at  mean 
low  water,  between  the  mouth  and  the  Forks,  would  require  the  removal 
of  about  150,000  cubic  yards  of  material  at  a  cost  of  $35,000  or  $40,000. 
It  is  probable  that  works  would  also  be  required  at  the  mouth  to  pre- 
serve the  artificial  channel  at  its  junction  with  the  Delaware  Biver. 

The  commerce  is  now,  as  it  was  at  the  date  of  the  previous  examina- 
tion of  1882,  mainly  confined  to  coal  and  stable  manure  moved  up  the 
creek,  and  molding  sand,  kaolin,  and  farm  produce  moved  down  the 
creek*  The  amount  of  this  commerce  does  not  seem  to  be  large,  and  it 
\b  now  carried  mainly  by  scows  and  small  boats,  which  are  towed  by  a 
small  tug,  with  smokestack  arranged  so  that  it  can  be  lowered  in  pass- 
ing tinder  the  bridges. 

With  the  present  commerce  of  the  creek  the  permanent  bridges  do  not 
seem  to  be  marked  obstructions.  Of  course,  sailing  vessels  can  not  pass 
above  the  lower  bridge,  but  the  narrow  and  crooked  character  of  the 
creek  would  practically  render  sailing  vessels  of  small  value,  even 
though  the  present  bridges  were  moved. 

The  extent  of  country  tributary  to  the  creek  is  small;  the  present 
railroad  &cilities  for  reaching  the  market  are  fair:  and  the  advantages 
which  might  accrue  from  an  improved  channel  would  not  in  my  judg- 
ment be  proportionate  to  the  cost  of  the  improvement. 

For  these  reasons  I  am  of  the  opinion  that  the  creek  is  not  worthy  of 
improvement. 

Very  respectfully,  your  obedient  servdnt, 

C.  W.  Eaymond, 
Major  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 
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[Third  ladorMineiit.1 

U.  S.  Enginbbr  OVWlOBf 
BaUimarey  Md.f  November  24, 1890. 
Bespectfolly  returned  to  the  Chief  of  EngineerB. 
In  my  opinion  Pensauken  Greek,  New  Jersey,  is  not  worthy  of  im- 
provement, and  the  facts  and  reasons  therefor  are  those  given  by  tfaie 
local  engineer  in  his  report  of  October  30, 1890,  and  inclucSng  tiie  pres- 
ent and  prosi>ective  demands  of  commerce. 

Wm.  p.  GBAiaHILL., 

CoUmdy  Carps  of  Engineers* 


G  ig. 

PRELmiNABY  EXAMINATION  OF  THE  WEST  BRANCH  OF  THE  SUSQUE- 
HANNA RIVER,  IN  THE  STATE  OF  PENNSYLVANIA,  IN  ORDER  TO  AS- 
CERTAIN IF  THE  NAVIGATION  OF  SAID  RIVER  CAN  BE  MATERIALLY 
AND  PERMANENTLY  IMPROVED  BY  THE  CONSTRUCTION  OF  EMBANK- 
MENTS OR  OTHERWISE;  SUCH  SURVEY  ALSO  TO  BE  MADE  WITH  A 
VIEW  OF  ASCERTAINING  THE  BEST  PRACTICABLE  METHOD  OF  CON- 
FINING THE  WATERS  OF  SAID  RIVER,  IN  TIMES  OF  GREAT  FLOOD,  TO 
THE  GENERAL  COURSE  OE  ITS  CHANNEL. 

[Printed  in  Houae  Ex.  I>oo.  No.  136,  Fifty-flnt  Congr^M,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  29, 1890. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  20, 1890,  by  Maj.  Chas.  W.  Eaymond,  Corps  of  Engi- 
neers, giving  results  of  a  preliminary  examination  of  "the  West  Branch 
of  the  Susquehanna  Biver,  in  the  State  of  Pennsylvania,  in  order  to 
ascertain  if  the  navigation  of  said  river  can  be  materially  and  perma- 
nently improved  by  the  construction  of  embankments  or  otherwise; 
such  survey  also  to  be  made  with  a  view  of  ascertaining  the  best  prac- 
ticable method  of  confining  the  waters  of  said  river,  in  times  of  great 
flood,  to  the  general  course  of  its  channel,"  made  in.  compliance  with 
the  requirements  of  the  river  and  harbor  act  approved  September  19, 
1890. 

After  careful  investigation  of  the  subject  Major  Eaymond  concludes 
that  the  navigation  of  the  West  Branch  of  the  Susquehanna  Biver  can 
not  be  materially  and  permanently  improved  by  the  construction  of 
embankments  or  otherwise,  and  that  there  is  no  practicable  method  of 
confining  its  waters,  in  times  of  great  flood,  to  the  general  course  of  the 
channel  which  can  now  be  undertaken.  He  is  therefore  of  the  opinion 
that  the  river  is  not  worthy  of  improvement. 

The  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers, 
concurs  in  the  opinion  of  Major  Baymond,  and  the  views  of  these 
officers  meet  with  my  approval. 

Very  respectflilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  SngiTieers. 
Hon,  Bbbpield  Proctor, 

Secretary  of  Wa/r. 
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m3sb0rt  op  xajor  o.  w.  bathond,  oobm  of  bnginsluts. 

'  United  States  Eng^ineeb  Office, 

Philadelphiay  Pa.,  December  20, 1890. 

Gknebal:  In  compliance  with  instmctions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  the  West  Branch  of  the  Sus- 
quehanna Biver,  in  the  State  of  Pennsylvania,  in  accordance  with  a 
provision  of  the  river  and  harbor  act  of  September  19, 1890. 

The  provision  referred  to  directs  an  examination  or  survey  '^  in  order 
to  ascertain  if  the  navigation  of  said  river  can  be  materis^  and  per- 
manently improved  by  the  construction  of  embankments  or  otherwise; 
such  survey  also  to  be  made  with  a  view  of  ascertaining  the  best  prac- 
ticable method  of  confining  the  waters  of  said  river,  in  times  of  great 
flood,  to  the  general  course  of  its  channel." 

PHYSICAL  OHARAOTEBISTIOS  OP  THE  WEST  BBANOH. 

The  West  Branch  of  the  Susquehanna  Biver  begins  in  the  northeast 
part  of  Clearfield  County,  Pa.,  and  is  formed  by  the  junction  of  Clear- 
field and  Moshannon  creeks.  From  thence  it  flows  northeasterly  to 
Keating,  where  it  receives  the  Sinnamahoning  Creek.  It  then  follows 
a  general  easterly  direction  to  about  the  northern  line  of  Northumber- 
land County,  where  it  turns  south  and  unites  with  the  Korth  Branch  at 
Sunbury.  From  this  latter  point  it  becomes  the  Susquehanna  Biver, 
which  discharges  into  Chesapeake  Bay  at  Havre  de  Grace. 

From  the  beginning  of  the  West  Branch  to  its  junction  with  the 
Nortli  Branch  at  Sunbury,  its  length  is  about  125  miles;  from  Sunbury 
to  its  mouth  is  a  further  distance  of  about  125  miles. 

The  basin  or  watershed  of  the  West  Branch  occupies  the  high  table 
lands  of  the  northern  middle  part  of  the  State.  The  southern  crest  of 
tie  watershed,  in  the  vicinity  of  the  junction  of  the  West  and  Forth 
branches,  has  an  elevation  of  from  500  to  1,200  feet  above  the  sea  level, 
increasing  to  about  2,200  feet  at  its  southwestern  part;  thence  along  its 
western  side  it  maintains  this  latter  elevation  to  its  northern  line,  where 
in  the  northern  part  of  the  Pine  Creek  Basin  it  attsdns  an  elevation  of 
over  2,600  feet;  along  the  remainder  of  the  northern  crest  the  height 

Suickly  falls  to  about  1,200  feet,  but  rises  again  to  about  2,000  feet  along 
tie  eastern  crest  of  the  divide.    The  highest  points  in  the  State  are 
along  the  crest  of  this  watershed. 

This  basin  or  watershed  has  an  area  of  nearly  6,900  square  miles, 
about  one-fourth  of  the  drainage  area  of  the  Susquehanna  Biver  and  its 
tributaries,  or  about  one-seventh  of  the  area  of  tiie  State.  It  may  be 
divided  into  the  following  minor  basins,  designated  by  tiie  names  of 
their  principal  streams: 


Basin. 


Ana. 


Basin. 


Area. 


Clearfield 

Sinnamahoning 

KeUle 

BaU  Eagle.... 

Pine 

Lyeoming 


1,520 

1,040 

410 

050 

1,100 

410 


White  Deer 

Loyalaock 

Mnncy , 

Chillisaque 

Aggregate  area  of  minor  basins 


8q,mSiu, 
400 
530 
240 


6,870 
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The  limits  of  these  basins  are  indicated  upon  the  sketch  hetewitL* 
The  elevation  of  the  Snsquehanna  Biver  at  .the  junction  of  the  West 
and  l^orth  branches  is  430  feet  above  mid-sea  level  at  Havre  de  Grace. 
The  distance  between  these  x>^ints  is  about  125  miles,  hence  the  mean 
slope  of  the  lower  trunk  of  tiie  river  is  nearly  3^  feet  i)er  mile.  The 
slope  is  very  variable  for  different  parts  of  this  distance,  being  over  5 
feet  per  mile  in  the  lower  40  miles,  and  about  2^  feet  in  the  upper  40 
miles. 

Between  Sunbury  and  the  head  of  the  West  Branch  the  river  has 
the  following  elevations  and  slopes: 


LocalitieB. 


mstanoe. 


EleTation 

above  aea 

loTel. 


Slope  per 


Snnbnry  

Money 

WiUiamsport 

Jersey  Shore 

IxMik  Haven 

Whetham 

Keating 

Head  of  West  Branob 


MUet. 
0 
23 
16 
15 
13 
15 


Fut. 


430 
409 
496 
508 
550 
619 
700 
845 


JM. 


L7 
1.8 
0.7 
3.2 
4.6 
8.7 
7.2 


It  is  not  to  be  assumed  that  the  river  slope  between  the  points  named 
is  uniform,  these  points  being  taken  simply  because  the  levels  of  the 
State  Geological  Survey  give  the  elevation  of  the  above  localities. 

The  slope  of  the  main  affluents  for  which  levels  are  obtainable  are 
about  as  follows: 

Feet  per  mile. 

Clearfield  Basin 14  to  20 

Sinnamahoning  Basin 7  to  19 

Bald  Eagle  Basin 12  to  18 

Pine  Basin 9  to  20 

Lycoming  Basin 12  to  20 

The  extreme  low-water  stage  of  the  river  usually  occurs  in  the  months 
of  August  and  September,  when  the  minimum  discharge  is  liable  to  fall 
to  about  800  cubic  feet  per  second  at  Williamsi)ort,  and  to  about  1,100 
cubic  feet  at  the  mouth  of  the  West  Branch.  The  mean  Ipw-water  dis- 
charge at  the  i)oint8  named  is  about  double  the  above  quantities,  or 
about  0.28  of  a  cubic  foot  per  second  per  square  mile  of  drainage  basin. 

The  water  i)ower  of  the  main  river  and  its  tributaries  is  utilized, 
according  to  the  census  of  1880,  by  about  480  mills  of  various  kinds. 
Between  Lock  Haven  and  the  mouth  of  the  West  Branch,  the  left  bank 
of  the  stream  is  occupied  by  the  west  branch  of  the  Pennsylvania  Canal. 
The  heights  of  the  dams  across  this  part  of  the  river  are  as  follows : 
Lock  Haven,  11  feet;  WiUiamsport,  10  feet;  Muncy,  7  feet;  Lewis- 
burg,  3  feet,  and  Sunbury,  8  feet. 

NAVIGATION  OP  THE  BIVEB. 

At  the  present  time  the  West  Branch  of  the  Susquehanna  Eiver  is  not 
used  for  the  purposes  of  navigation,  and  is  not  navigable  at  its  ordinary 
stages.  At  these  stages  its  slope  and  volume  preclude  the  i>0Bsibili1y 
of  obtaining  a  channel  of  navigable  depth  by  the  construction  of  embank- 
ments or  by  canalization.  The  permanent  improvement  of  the  chaimel 
for  the  purposes  of  navigation  could  probably  only  be  accomplished  by 

*  Not  reprinted. 
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meaiiB  of  locks  and  dams.  The  magnitude  and  cost  of  such  a  method 
of  improvement  may  be  inferred  from  the  statement  that  the  difference 
in  elevation  between  the  mouth  and  head  of  the  West  Branch,  covering 
a  distance  of  about  125  miles,  is  over  400  feet. 

Such  an  improvement  would  be  of  little  value  unless  it  was  contin- 
ued to  the  mouth  of  the  river  at  Havre  de  Grace.  This  part  of  the 
liver,  below  the  junction  of  the  West  Branch,  has  a  length  of  about  125 
imle&  with  a  &>U  of  430  feet.  It  is  not  navigable  at  ordinary  stages 
and  its  slope  and  volume  would  render  locks  and  dams  necessary  for 
itB  improvement.  The  cost  of  such  an  improvement,  over  a  distance  of 
250  miles,  and  an  elevation  of  more  than  800  feet,  would  be  very  great, 
and  would  only  be  justified  by  commercial  necessities  which  do  not  now 
exist.  There  are  at  present  sufficient  transportation  facilities,  both  by 
rail  and  canal,  between  the  mouth  of  the  river  and  WiUiamsport. 

In  view  of  these  considerations,  lam  of  the  opinion  that  a  survey  is 
not  necessary  to  ascertain  whether  the  navigation  of  the  West  Branch 
of  the  Susquehanna  Eiver  can  be  materially  and  permanently  improved. 

FLOODS  OF  THE  BIVBB, 

The  great  floods  of  which  the  heights  have  been  recorded  are  those 
of  1865  and  1889.    These  heights  are  exhibited  in  the  following  table: 


Looality. 


Distance 

firom 
mouth. 


IQevation  above  or^ 
dinary  low  water. 


Karch, 
1865. 


June, 
1889. 


Ifoath  of  West  Branch. 

Sorthnmberlaiid 

ICimoy  Dam 

Wflliamsport 

Lock  Hayen 

Cleacfleld 


JfOtf. 
0 
8 
31 
49 
76 


Feet. 


Feet. 


18 

37 

33^ 

18 

17 


The  flood  of  1865  was  caused  by  the  rapid  passing  away  of  a  large 
accumulation  of  snow  and  ice  after  a  severe  winter,  and  its  amplitude 
was  probably  increased  by  ice  gorges. 

The  flood  of  1889  exceeded  all  preceding  flood  limits  and  was  due  to 
the  heavy  rainfall  of  May  30  to  June  1.  Although  the  storm  was  wide- 
spready  extending  from  Kansas  to  the  Atlantic  coast,  the  heaviest  rain- 
&U  was  confined  to  a  belt  about  150  miles  in  width,  extending  across 
the  middle  of  Pennsylvania,  with  its  axis  slightly  east  of  north.  Within 
this  b€dt  from  4  to  9  inches  of  rain  fell  during  the  thirty-six  hours'  dura- 
tion of  the  3torm,  The  heaviest  precipitation  was  upon  the  high  table 
lands  of  the  watershed  of  the  West  Branch  of  the  Susquehanna. 

The  monetary  extent  of  the  injuries  arising  from  the  flood  is  not 
known,  and  under  date  of  June  23, 1890,  the  secretary  of  the  Flood  Ke- 
lief  Commission  states  that  no  attempt  has  been  ^< made  *.  *  *  to 
aecore  even  an  approximate  estimate  of  the  loss."  In  the  vaUey  of  the 
West  Branch  the  heaviest  losses  probably  occurred  in  Clinton  and  Ly- 
ocHuing  Counties,  since  they  contained  the  largest  centers  of  population. 
The  principal  parts  of  tiie  cities  of  Lock  Haven  and  WiUiamsport  were 
inundated  to  a  depth  of  from  4  to  8  feet.  The  loss  of  life  in  the  counties 
bordering  on  the  West  Branch  was  78,  and  the  disbursements  of  the 
Flood  Behef  Commission  to  the  sufferers  within  this  district  aggregated 
nearly  $300,000. 

SNG  91 70 
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Large  sections  of  the  canal  were  completely  destroyed;  bridges,  saw- 
mills, lumber  yards,  logs,  fences,  bams,  and  live  stock  were  swept 
away;  and  in  places  once  fertile  fennns  and  bottom  lands  were  covered 
with  sand  and  gravel. 

The  following  table  contains  data  relating  to  the  storm  within  the 
limits  of  the  West  Branch,  or  in  proximity  thereto: 


LoooUty. 

Storm  began. 

Storm  ended. 

Dunk- 
tion. 

Rain- 
faU. 

aifflerrffle. Mifflin  CoQiitT 

3  p.  m.  May  80 - 

1  a.  m.  Jnne  1 .....-.,.. 

Hrt. 
34 
36 
37 
34 
U 
35 
32 
32 
30 
33 
36 
32 
32 
34 

Int. 

TToiHdikViilinrfP  Bl&ir  Coiintv. ............ 

*  do   ..-"    

n  A.  m  .TnnA  1 

6  10 

A^jki-A  nnllAiTA.  HAntrA  HonTitv. 

3:30  p.m.  May  30 

4p.m.  May  30 

5  a^  m.  tJnne  1  ......... 

5  04 

Iiewiatown.  Mifflin  Conntv -. 

2  a.  m.  Jane  1 ......... 

TTnTitiiiinlflin  Hnntinffdon  Conntv -  - 

do 

do     

7  50 

PhiliTmminr.  Centre  Conntv. . .., 

....do 

3  a.  m.  Jane  1  ......... 

6  OO 

Grampian  FIIIb,  aearfleld  County 

ICmvwiWiifn  OfimfvrOP  Clonn^ 

4:30  p.m. May  30 

6  p.  )rn.  May  30.  - . ,  ^  -  t  t  - 

11 :30  p.m.  May  31 

11p.m.  May  31 

12  p.m.  May  31 

3  a.  m.  June  I 

8.00 
5  97 

CfOndennort.  Potter  Countv 

■6  p,  m.  May  5^0-  -  r ,  r  - . . . 

5  40 

flftlin  Gtovo. Snyder  Connw. .r *,.-,. 

. . .  .do 

7.53 

ChArlearille.  Bedford  Conntv 

8n.m.  May  30 

3  p.m. May 31 

7  GO 

Wi11iainttw>'rt.  TiVr-omlniF  County r ........ 

0  p.  m.  May  30 ........ . 

5  a.  m.  June  1 

Italffton.  1  lyOAminir  Oontity ^  >......_ 

1a.m.  May  31 

12  m.  June  1 

IfiiTiAV  Tjrrnmnintr  CountV  .-..-.-,.,.,.,. 

3a.m. May  31 

1  p.  m.  June  1 

So  tax  as  relates  to  the  basin  of  the  West  Branch  of  the  Snsqnehanna, 
the  storm  began  about  the  middle  of  the  southern  line  of  the  water- 
shed, and  in  about  11  hours  it  had  extended  across  the  basin  to  its 
northeastern  limits.  The  average  duration  of  the  rainfall  was  about 
34  hours,  and  its  mean  depth  for  tlie  above  points  was  6.65  inches. 

The  following  information,  furnished  by  Mr.  T.  T.  Wierman,  jr.,  chief 
engineer  of  the  Pennsylvania  Canal,  will  give  some  idea  of  the  rate  of 
progress  and  rise  of  the  flood: 


Locality. 


Distance. 


Time  of  highest 
flood. 


Height. 


Lock  Hayen  Dam 

Willlamaport 

Muncy  Dam 

Northumberland . 


MOet, 
0 
26 
44 

67 


Jose  1,4  p.  m 
June  2, 1  a.  m 

...-do 

June  2,  9  a.  m 


Feet. 

18 
334 
37 
18 


The  area  of  the  watershed  above  Lock  Haven  is  about  3,o6o  square 
miles,  or  nearly  one-half  the  area  pf  the  entire  basin.  The  watershed 
discharging  at  Williamsi)ort  is  about  4,600  square  miles ;  at  Muncy  Dam, 
about  6,000  square  miles;  and  at  Northumberland,  6,800  square  miles. 

It  wiU  be  seen  from  the  foregoing  tables  that  the  storm  in  the  south- 
western, western,  and  northwestern  parts  of  the  basin  began  about  5 
p.  m.  May  30,  and  at  4  p.  m.  June  !•  or  47  hours  thereafter,  the  flood 
had  attained  its  maximum  height  at  Ijock  Haven.  This  maximum  was 
reached  about  28  hours  after  l^e  cessation  of  the  storm  in  the  western 
limits,  and  4  hours  after  its  cessation  in  the  eastern  limits  of  the  basin. 
On  June  5  the  principal  volume  of  the  flood  had  passed  away  and  the 
river  had  fallen  nearly  to  the  plane  of  common  high  water. 

In  a  mountainous  country,  such  as  forms  the  watershed  of  the  West 
Branch  of  the  Susquehanna,  it  may  be  assumed  that  at  least  50  i>er 
cent,  of  an  ordinary  rainfall  reaches  promptly  the  recipient  of  the  basin. 
The  rate  of  infiltration  and  absorption  of  rainfall  will,  upon  the  same 
area,  be  quite  constant,  consequently  the  percentage  of  loss  by  infiltra- 
tion must  be  less  in  excessive  than  in  ordinary  precipitation. 
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In  such  a  rainfall  as  caused  the  flood  of  1889,  where  the  precipitation 
was  over  6  inches  in  34  hours,  or  from  four  to  five  times  greater  than 
tlie  quantity  which  falls  in  an  ordinarily  heavy  rain,  it  is  probable  that 
75  per  cent,  of  the  rainfall  may  reach  the  outlet  of  tne  basin. 

The  area  of  the  watershed  of  the  West  Branch  of  the  Susquehanna  is 
about  6,900  square  miles.  The  average  rainfall  upon  the  basin  between 
May  30  and  June  1^  1890,  was  over  6  inches.  Upon  the  assumption 
that  76  per  cent,  or  this  rainfall  reached  the  outlet  of  the  basin,  the 
aggregate  discharge  was  72,135,360,000  cubic  feet 

No  observations  are  available  to  determine  the  discharge  of  the  lower 
tnmk  of  the  West  Branch  during  any  period  of  the  flood,  but  it  may  be 
<rf  interest  to  compare  its  probable  flood  stage  with  the  low  water  stage 
of  the  river. 

From  information  obtained  from  volume  16,  page  587,  Tenth  Census 
of  the  United  States,  and  from  Mr.  T.  T.  Wierman,  jr.,  chief  engineer 
of  the  Pennsylvania  Canal  Company,  the  low-water  discharge  of  the 
West  Branch  may  be  assumed  at  1,000  cubic  feet  per  second,  or  86,400,- 
000  cubic  feet  per  day.  It  has  been  previously  determined  that  the 
discharge  of  the  river  during  the  continuance  of  the  flood  was  about 
7^135,(W0,000  cubic  feet,  and  since  the  estimates  of  various  observers 
assign  about  1  week  for  the  flood  stage  of  the  river,  the  mean  daily 
discharge  during  this  interval  was  about  10,300,000,000  cubic  feet  per 
day,  or  about  one  hundred  and  twenty  times  the  low-water  discharge  of 
the  river.  How  much  the  maximum  discharge  during  the  flood  period 
ezQeeded  the  mean  can  not  be  determined. 

It  is  possible  to  apply  an  approximate  check  to  this  estimate  of  the 
pxpbable  flood  discharge  in  the  following  manner:  By  the  gauging  of 
thie  flood  discharges  of  rivers,  the  following  empirical  formula  for  dis- 
charge has  been  established:  Y=M  y/A)  in  which  T  represents  the 
number  of  cubic  yards  of  discharge  per  second;  M,  a  constant  depend- 
ing upon  the  character  of  the  watershed,  and  A,  the  area  of  watershed 
in  square  nules.  For  the  main  part  of  the  Mississippi  Eiver,  M=49.3; 
for  the  Ohio  Eiver  at  its  mouth,  M=:56,  and  for  the  Ohio  Eiver  at 
Wheeling.  M  =  57.  The  watershed  of  the  West  Branch  is  not  dissimi- 
lar fit>m  tnat  of  the  Ohio  Eiver  at  Wheeling,  and  if  this  value  of  M=57 
be  accepted  for  the  West  Branch  and  substituted  in  the  above  equa- 
tion, there  will  result  the  following: 

2,671,680,000    ^„  ,^^„^       ^    ^  ^  , 
86  400  0?     "^^^  \/6870,  or  T=6.5  days. 

This  interval  of  6J  days  practically  agrees  with  the  previously  men- 
tioned week's  duration  of  the  flood. 

CAT7SE8  WHICH  INCBEASE    THE    DESTBUCTIVB   EFFECT    OF    FLOODS. 

Such  causes  may  be  considered  under  the  three  following  heads: 

(1)  Destruction  of  forests  and  cultivation  of  land. 

(2)  Artificial  constructions,  such  as  bridges  and  dams. 

(3)  Collection  of  logs,  lumber,  and  ice  in  the  stream  and  upon  its  banks. 
(1)  The  destruction  of  the  forests  from  the  mountain  crests  and  slopes 

of  a  watershed  is  undoubtedly  the  principal  cause  of  the  increase  of  the 
average  magnitude  of  floods.*    The  evidence  collected  during  the  last 

*  The  ioUowtng  information  with  reference  to  the  deforesting  of  the  watershed  of 
the  West  Branch  of  the  Snsqnehanna  was  received  after  the  completion  of  this  report : 

Liunbering  operations  were  commenced  in  this  region  in  18o0,  bnt  no  systematic 
reoonl  of  the  amounts  cut  was  kept  imtil  1862.    In  the  latter  year  the  cut  wtis 
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25  years  establisliing  this  conclusion  is  well-nigh  overwhelming,  and  it 
is  verified  by  repeated  observations,  not  only  in  the  mountainous  coun- 
tries of  Europe,  but  also  in  our  own  land.  By  the  removal  of  the  forests 
from  the  mountain  slopes  the  ground  is  robbed  of  its  protecting  covering 
of  roots,  moss,  leaves,  and  porous  soU,  which  forms  the  forest  floor  and 
serves  as  a  natural  storage  reservoir,  holding  back  the  water  of  rainfall 
and  melting  snow,  and  compelling  it  to  descend  slowly  to  the  channels. 
By  the  subsequent  cultivation  of  the  lands,  ditches  and  drains  are  made 
to  facilitate  the  more  rapid  discharge  from  the  cultivated  surfaces,  until 
the  rain  rushes  down  the  hillsides  in  destructive  torrents,  gullying  the 
ground  and  choking  the  minor  lines  of  drainage  with  rocks,  sand,  and 
gravel,  and  hurrying  into  the  recipient  of  the  watershed  volumes  of 
water  which  before  reached  it  in  a  comparatively  quiet  flow. 

Colonel  Torrelli  affirms  as  the  result  of  careM  observation  that  four- 
fifths  of  the  precipitation  in  forests  is  absorbed  by  the  soil  or  detained 
by  the  surface  of  the  ground,  to  be  gradually  given  up  in  springs  and 
gentle  rills,  and  only  one-fifth  of  the  precipitation  is  delivered  to  the 
rivers  rapidly  enough  to  create  floods.  Upon  the  same  slopes  and  sur- 
faces denuded  of  their  forests,  the  proportions  are  reversed. 

That  the  destruction  of  the  forests  in  mountainous  watersheds  is  fol- 
lowed by  disastrous  floods  where  previously  such  floods  were  unknown 
is  not  a  matter  of  theory,  opinion,  or  probability,  but  it  is  a  well-estab- 
lished physical  fact. 

(2)  Artificial  constructionSy  such  as  bridges  and  dams. — ^Bridges  mate- 
rially interfere  with  the  free  flood  discharge  of  rivers  by  a  reduction  of 
cross-section  from  abutments  and  piers,  especially  since  from  motives 
of  economy  in  construction  they  are  generally  placed  where  the  natural 
width  between  the  banks  is  abnormsdly  small. 

When  the  banks  are  but  little  above  the  ordinary  flood  line  the  ap- 
proach to  the  bridge  is  frequently  upon  an  embankment  or  causeway 
raised  considerably  above  the  adjacent  bottom  lands,  and  such  embank- 
ment acts  during  floods  as  a  partial  dam  at  points  where  the  section  of 
discharge  is  already  seriously  impaired  by  abutments  and  piers  in  ad- 
dition to  a  naturally  reduced  width. 

The  experience  of  1889  upon  the  West  Branch  indicates  that  the 
bridge  structures  themselves  were  placed  at  such  an  insufficient  height 
that  the  drift  and  wreckage  of  the  flood  became  massed  against  the 
structures  until  the  accumulated  material  formed  temporary  dams,  be- 
hind which  the  amplitude  of  the  flood  was  increased  and  held  until  the 
pressure  tore  away  the  barrier  and  hurled  upon  the  already  flooded  dis- 
trict below  a  rushing  wave  of  water,  logs,  trees,  and  timber.  The 
destruction  of  successive  bridges  was  a  noticeable  feature  of  the  flood 
of  1889. 

It  is  manifest  that  an  added  source  of  destruction  is  involved  in  this 
irregular  holding  back  of  the  flood  discharge  only  to  loose  it  again  in  a 
form  beyond  control. 

(3)  Collection  of  logs,  lumber,  and  ice  in  the  stream  and  upon  its  banks. — 
As  long  as  logs  are  run  and  boomed  in  rivers,  and  lumber  is  stored  in 
large  quantities  upon  areas  liable  to  overflow,  the  danger  will  exist 
which  arises  from  the  presence  of  such  material  in  the  flood  discharge 

38,000,000  feet  B.  M.  It  rapidly  increased  until  it  attained  its  maximum  of  319,000,000 
feet  in  1873,  and  then  fell  to  about  212,000,000  feet  in  1890.  The  total  amount  cut 
since  1802  is  about  5,250,000,000  feet  B.  M.,  which  represents  about  30,100,000  logs. 

In  the  year  1880  the  timber  on  nearly  700,000  acres  of  land  in  Pennsylvania  was 
destroyed  by  fire. 

The  above  statements  are  based  on  the  census  report  for  1880,  and  on  information 
furnished  by  Mr.  George  S.  Banger,  secretary  of  the  Susquehanna  Boom  Company. 
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of  a  river.  When  the  available  water  way  at  bridges  or  other  iiarrowtMl 
sectiona  is  taxed  to  its  utmost  capacity,  the  admixture  of  logs  and  lum- 
ber with  the  flood  is  sure  to  result  in  the  formation  of  a  jam. 

With  floating  trees  and  drift  eliminated  from  the  flood,  and  ample 
jHTOvision  at  bridge  sites  for  as  unrestricted  a  flow  as  possible,  the  dan- 
ger from  floating  logs  and  lumber  will  be  reduced,  but  can  not  be  entirely 
removed. 

If  floods  occur  at  a  time  when  the  stream  is  filled  with  heavy  ice,  no 
possible  provision  can  remove  the  contingency  of  ice  gorges  and  the  dan- 
ger and  injury  incident  thereto.  All  that  can  be  done  is  to  remove  as 
£ar  as  possible  the  causes  which  may  arrest  the  free  movement  of  the  ice. 
Even  after  this  has  been  done  there  will  still  remain  possibilities  of  dis- 
aster which  can  not  be  provided  for  or  averted. 

PBOTECTION  AGAINST  FLOODS. 

The  immediate  cause  of  inundations  is  the  flow  of  water  into  the  beds 
of  rivers  faster  than  the  channels  are  capable  of  discharging  it.  Hence 
all  methods  of  protection  against  floods  must  be  directed  either  to  the 
r^nlation  or  diminution  of  the  rate  of  inflow  or  to  the  control  or  in- 
crease of  the  rate  of  outflow.  The  former  have  been  classified  as  methods 
of  prevention,  and  the  latter  as  methods  of  control. 

Destructive  inundations  are  seldom  produced  by  precipitation  within 
the  limits  of  the  main  valley,  but  almost  always  arise  from  the  rapid 
release  of  water  from  the  upper  areas  and  slopes  of  the  watersheds 
Any  method  which  checks  the  flow  of  surface  water  into  the  channels 
of  the  afSuents  or  retards  its  delivery  into  the  main  recipients  will  di- 
minish the  danger  of  floods.  The  methods  of  prevention  include  such 
devices  as  aim  to  hold  back  the  rapid  discharge  of  water  from  the  lines 
of  drainage,  thereby  reducing  the  maximum  discharge  and  consequently 
the  height  of  the  flood  by  giving  the  main  recipients  of  the  watershed  a 
longer  time  in  which  to  discharge  the  rainfall.  The  methods  of  control 
include  such  devices  as  hold  the  flood  volumes  within  prescribed  barriers 
without  any  effort  to  limit  the  maximum  volume  of  the  flood,  regulate 
the  discharge  of  the  tributaries,  or  remove  obstructions  to  the  free  flow 
of  the  stream. 

The  methods  of  prevention  may  be  summarized  as  follows:  (1)  Main- 
tenance and  planting  of  forests  at  the  headwaters  and  upon  the  upper 
Rlox>es  of  the  basin,  (2)  storage  reservoirs,  and  (3)  transverse  barriers 
carried  across  the  lines  of  drainage,  which  will  moderately  store  or 
check  the  passage  of  the  flood  volumes  and  hold  in  the  ravines  the  ma- 
terials detached  by  scour.  The  methods  of  control  are  as  follows:  (1) 
Longitudinal  embankments  to  retain  the  flood  volume  as  nearly  as  pos- 
sible within  the  limits  of  the  natural  channel.  (2)  Barriers  constructed 
at  rocky  gorges  on  the  larger  tributaries  to  reduce  the  widtlis  of  the 
streams  so  as  to  regulate  the  times  of  arrival  of  their  floods  in  the  main 
channeL  (3)  Increase  of  the  dimensions  of  the  channel.  (4)  liemoval 
of  the  causes  of  temporary  obstructions.  In  general,  the  conditions 
surrounding  different  localities  will  demand  different  treatment,  and  in 
many  cases  two  or  more  of  the  foregoing  methods  might  with  advantage 
be  applied  to  different  parts  of  the  same  stream. 

The  method  of  prevention  by  the  maintenance  and  planting  of  forests 
upon  the  headwaters  and  upper  slopes  of  the  affluents  of  the  basin  de- 
pends for  its  efficiency  upon  the  ability  of  forest-covered  slopes  to  retain 
for  a  considerable  time  a  large  percentage  of  heavy  rainfall,  thereby 
preventing  the  surcharge  of  the  lines  of  drainage.    In  France,  Italy, 


Digitized  by 


Google 


1110      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  V.  fl.  ARMY. 

Germajiy,  and  Austria  the  systematic  planting  of  mountain  slopes,  a^  a 
means  of  restoring  lost  fertility  and  preventing  the  inundations  Ibllow- 
ing  the  destruction  of  forests,  is  an  established  fact  followed  by  results 
more  satifactory  than  the  most  sanguine  anticipations. 

The  method  of  prevention  by  storage  reservoirs  depends  for  its 
efficiency  upon  the  abiUty  of  the  basin  to  furnish  large  areas  which  can 
be  flooded  with  small  injury  by  dams  built  across  the  lower  end  of  the 
impounding  area.  To  render  such  dams  x>ossible  at  reasonable  cost 
requires  that  they  should  be  founded  upon  rock  or  other  impermeable 
strata;  that  the  reservoirs  at  the  sites  of  the  dams  should  reduce  from 
broad  areas  to  narrow  gorges,  and  that  the  area  of  the  flooded  basin 
should  be  large  enough  to  keep  the  height  of  the  dams  within  safe  limits. 

Such  dams  could  not  be  utilized  for  water-powers,  since  their  efficiency 
as  flood-storage  reservoirs  depends  upon  their  being  empty^  except  dur- 
ing flood  stages  of  the  river. 

The  third  method  of  flood  prevention,  by  transverse  barriers  carried 
across  the  lines  of  drainage,  depends  for  its  efficiency  upon  the  applUca- 
tion  of  constructions  at  a  very  large  number  of  points  upon  the  ^bn- 
taries  of  the  main  recipient,  whereby  their  waters  are  delayed  in  reach- 
ing the  main  trunk  of  the  basiii. 

Upon  the  minor  lines  of  drainage  the  barriers  consist  of  rouffh  piles 
of  rocks  or  bowlders  placed  at  frequent  intervals  across  the  beds  of  the 
torrentfi;  upon  larger  streams  they  become  permeable  rock  dams  built 
wholly  or  partly  across  the  stream,  and  rustic  dams  formed  of  timber 
and  brush  are  also  used.  Some  idea  of  the  extent  to  which  this  sort  of 
improvement  has  been  carried  in  Europe  may  be  formed  from  the  state- 
ment that  in  the  valley  of  the  Ubaye,  in  the  Maritime  Alps,  which  has 
an  area  of  400  square  miles,  71  main  dams  and  2,916  rustic  dams  have 
been  built,  the  total  cost  of  the  works  up  to  December  31, 1887,  being 
about  $553,000.  An  interesting  account  of  the  details  of  tliese  works, 
contributed  by  Capt  F.  A.  Mahan,  Corps  of  Engineers,  will  be  found 
in  the  Engineering  Eecord  of  December  6, 1890. 

The  method  of  controlling  the  action  of  floods  by  longitudinal  em- 
bankments or  levees,  by  which  the  floods  are  confined  more  or  less  to 
the  bed  of  the  stream,  is  at  once  the  oldest  and  most  common  means 
of  protection.  Such  embankments  usually  consist  of  earth  of  a  suitable 
character  to  resist  the  rapid  percolation  of  water,  with  side  slopes  suf- 
ficiently flat  to  secure  the  stability  of  the  embauKment,  and  with  their 
tops  carried  to  a  smaU  height  above  the  flood  plane. 

Where  affluents  enter  the  main  stream  the  embankments  must  be 
carried  far  enough  up  the  secondary  valleys  to  reach  ground  above  the 
flood  levels.  Infiltration,  drainage,  and  town  sewage  from  areas  behind 
the  dikes  must  be  removed  during  flood  stages  of  the  river  by  discharge 
ing  through  sluices  or,  if  necessary,  by  pumping. 

Where  the  linear  extent  of  the  land  bordering  a  river  and  requiring 
protection  from  floods  is  large,  the  cost  of  such  embankments  is  great 
both  for  construction  and  maintenance.  Experience  has  demonstrated 
that  no  amount  of  care  can  secure  them  from  occasional  rupture,  and  in 
such  cases  the  injury  from  the  inundation  may  be  more  serious  tnan  the 
effect  of  the  natural  flood.  !No  absolute  knowledge  of  the  height  of 
future  floods  is  possible,  hence  no  ordinary  height  of  embankment  can 
offer  absolute  safety.  In  rivers  where  heavy  ice  may  form  during  the 
winter  season  the  danger  of  inundation  from  ice  gorges  is  always  x)08- 
sible,  and  it  is  manifest  that  where  embankments  exist  the  danger  from 
this  cause  is  greatly  increased. 

In  streams  carrying  large  quantities  of  sand  and  gravel  during  their 
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flood  stages  a  filling  up  of  the  river  bed  may  ensue,  necessitating  a 
corresponding  raising  of  the  height  of  the  banJcs,  a  process  which  may 
continue  untU  the  bed  of  the  stream  is  raised  even  above  the  level  of 
the  adjacent  land.  This  result  is  said  to  have  followed  the  embank* 
ment  of  some  of  the  rivers  in  Italy,  and  in  Japan  it  is  stoted  that  upon 
rivers  for  a  long  time  so  protected  the  bed  has  been  raised  to  a  height 
of  30  or  40  feet  above  the  level  of  the  adjacent  plain. 

XTnless  inundations  occur  aj^  short  intervals,  and  during  seasons  when 
great  injury  would  result  to  crops,  the  systematic  exclusion  of  all  floods 
by  longitudinal  embankments  has  been  considered  .of  doubtful  advan- 


ce general  policy  in  France  now  seems  to  be  where  land  is  of  small 
valiie  to  provide  low  embankments  which  will  diminish  the  frequency 
of  common  freshets;  as  land  becomes  more  valuable  the  extent  and 
height  of  the  dikes  is  increased.  At  towns  and  other  centers  of  popu- 
lation where  inundation  involves  great  ^saster,  it  would  be  necessary 
to  provide  embankments  unsubmergeable  by  any  possible  flood. 

It  is  evident  that  embankments  must  tend  to  increase  the  height  of 
floods,  and  consequently  the  tops  of  such  works  as  are  intended  to  be 
nnsubmergeable  must  be  carried  to  a  height  considerably  above  the 
range  of  any  known  flood  at  their  locality. 

Barriers  at  rocky  gorges  to  regulate  the  times  of  arrival  of  tributary 
floods  in  the  main  channel  can  only  be  employed  under  favorable  and 
rare  conditions. 

The  barriers  above  Eoanne  upon  the  upper  Loire,  at  Pinay  and  La 
Roche,  are  of  the  latter  character.  In  the  floods  of  1846  and  1856  they 
held  back  for  five  days  the  water  which  otherwise  would  have  passed 
through  the  valley  in  two  days,  and  by  this  action  averted  disastrous 
inundations  Their  efficiency  was  such  J^hat  Napoleon  III  advocated 
the  extension  of  the  principle  to  the  smaller  affluents  of  the  Loire. 

The  i)eculiar  circumstances  which  render  this  improvement  successful 
are  worthy  of  attention.  The  Loire  proper  is  formed  by  the  union  of 
the  AHier  and  the  Upi)er  Loire,  upon  which  the  dikes  are  situated,  and 
the  combination  of  their  floods  is  the  principal  cause  of  inundations. 
These  streams  do  not  experience  simultaneous  floods  when  the  mountain 
chain  separating  them  receives  the  itiinfall  on  its  two  slopes,  for  the 
AlUer  and  its  affluents  are  slioii;er  and  have  steeper  slopes  than  the 
Loire  and  its  affluents,  so  their  floods  pass  the  point  of  junction  before 
the  arrival  of  the  flood  of  the  Upper  Loire.  The  dikes  still  further 
check  the  descending  waters  of  the  Loire  and  thus  diminish  the  eleva- 
tion of  the  floods  below. 

The  complete  control  of  great  floods  by  increasing  the  dimensions  of 
the  natural  channel,  and  by  removing  or  preventing  the  formation  of 
obstructions  to  the  flow  of  the  stream,  is  generally  impossible,  yet  un- 
doubtedly much  can  be  aox^omplished  in  this  way  to  diminish  the  iiyu- 
rious  effects  of  floods.  If  the  channel  is  narrowed  by  rocks  or  perma- 
nent shoals  they  should  be  removed.  Trees  liable  to  be  uprooted  by 
floods  should  be  cut  down;  drift  piles  on  the  shores  and  islands  should 
be  burned,  and  bridges  should  cross  the  rivers  at  such  points,  and  with 
such  heights  and  spans,  as  to  reduce  to  a  minimum  their  interference 
with  the  free  discharge  of  the  flood  volume. 

METHODS  APPLICABLE  TO  THE  WEST  BEANCH  OF  THE  SUSQUEHANNA. 

The  growing  interests  of  agriculture  and  commerce  involve  arrange- 
ments which  necessarily  increase  the  danger  and  range  of  floods,  and 
it  is  not  easy  to  place  these  arrangements  under  an  efficient  control.  It 
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is  desirable,  tliercfore,  to  consider  wliether  tlu^  disastrouH  effects  of  in- 
undations can  be  modified  by  methods  which  do  not  interfere  with  these 
interests. 

It  seems  evident  that  the  method  of  prevention  by  storage  reservoirs 
is  not  applicable  to  the  case  of  the  West  Branch.  The  rapid  slopes  of 
the  valleys  of  the  affluents  along  their  longitudinal  axis  would  generally 
prevent  the  possibility  of  flooding  large  areas  by  dams  of  reasonable 
heights ;  the  torrential  character  of  the  affluents  would  soon  reduce  the 
capacity  of  the  reservoirs  by  filling  them  with  sand  and  gravel,  and  the 
impounded  water  would  be  a  standing  menace  to  the  country  below 
from  the  danger  of  bursting  its  barriers.  Even  if  a  few  locations  were 
found  where  dams  of  moderate  height  would  suffice,  the  land  is  too 
valuable  for  agricultural  purposes  to  be  appropriated  for  such  objects. 

An  approximate  idea  of  the  necessary  extent  of  storage  basins  for 
the  control  of  the  West  Branch  may  be  formed  from  the  statement  that 
to  hold  back  one-half  the  volume  of  the  flood  of  1889  from  the  lower 
trunk  of  the  river  would  have  required  65  square  miles  of  storage 
basins,  filled  to  an  average  depth  of  20  feet.  This  would  have  necessi- 
tated dams  considerably  over  20  feet  in  height.    - 

The  method  of  control  by  transverse  barriers  to  check  the  flow  in 
the  larger  tributaries  is  also  inapplicable  to  this  case,  as  will  readily 
be  seen  by  reference  to  the  accompanying  sketch.  This  method  in- 
volves the  regulation  of  the  times  of  arrival  of  the  floods  of  the  tribu- 
taries in  the  main  stream,  and  can  only  be  employed  when  the  flood 
elevations  are  controlled  by  the  waters  of  a  very  small  number  of  tribu- 
taries whose  vaUeys  are  near  each  other,  so  that  their  floods  are  due  to 
the  same  meteorological  causes,  as  is  the  case  on  the  Loire.  The  floods 
of  the  West  Branch  result  from  the  coincidence  of  floods  from  many 
affluents,  distributed  throughout  the  whole  extent  of  its  valley.  It 
might  be  considered  theoretically  possible  to  control  the  times  of  the 
component  floods  tor  a  given  set  of  constant  meteorological  conditions; 
but  in  an  extended  valley  these  conditions  are  ever  varying,  and  a  srfu- 
tion  adapted  to  the  peculiarities  of  one  great  storm  would  be  without 
value  in  another. 

For  example,  the  storm  of  June,  1889,  aa  before  stated,  commenced 
at  the  southwest  corner  of  the  basin  and  crossed  the  watershed,  arriv- 
ing at  its  northeast  comer  in  about  11  hours.  Thus  the  tributaries 
near  the  head  waters  received  their  flood  volumes  before  those  on  the 
lower  part  of  the  river.  Had  the  direction  of  the  storm  been  reversed 
the  relation  between  the  times  of  arrival  of  the  tributary  floods  in  the 
main  channel  would  have  been  entirely  different  and  the  result  would 
have  been  a  much  smaller  flood  elevation. 

The  control  of  the  floods  of  the  West  Branch  by  longitudinal  em- 
bankments or  levees  is  impracticable  on  account  of  the  magnitude  of 
the  flood  elevation,  which  would  require  embankments  of  great  height 
unless  they  were  located  far  from  the  river  banks,  where  they  would 
not  protect  the  valley.  The  data  is  not  at  hand  for  even  a  rough  ap- 
proximation of  the  height  of  embankments  necessary  to  protect  Wil- 
liamsport  from  inundation  in  1889.  We  only  know  that  the  height  of 
the  uncontrolled  flood  was  33J  feet  above  the  low- water  stage  of  the 
river  and  that  it  would  have  risen  to  a  much  greater  height  had  it  been 
confined. 

Similar  considerations  show  the  impracticability  of  any  adequate 
relief  fr^om  increasing  the  dimensions  of  the  channel 

All  that  can  be  done  at  present  to  protect  the  valley  of  the  West 
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Branoh  of  the  Susqueliaima  from  iuuudations  seems  to  be  to  remove,  so 
far  aB  ix>S8ible,  the  conditions  tending  to  increase  the  destructive  eflfects 
of  floods.  Obstruction  by  bridges  and  boom  piers  should  be  reduced  to 
a  minimum;  leaning  trees  and  drift  should  be  removed  from  the  banks; 
logs  and  lumber  should  be  prevented  from  mingling  with  the  flood  dis- 
charge; and,  most  important  of  all,  such  forests  as  yet  remain  upon 
areas  not  valuable  for  cultivation,  especially  near  the  headwaters  and 
on  the  upper  slopes  of  the  basin,  shoidd  be  protected. 

As  the  x>ppulation  becomes  more  dense  the  injuries  from  uncontrolled 
floods  will  increase;  and  the  time  must  arrive  in  this  country,  as  it  has 
already  in  France,  Germany,  and  Italy,  when  the  execution  of  a  thor- 
ough scheme  of  control  will  be  demanded.  This  will  require  the  sys- 
tematic construction  of  numerous  low  dams  and  other  inexpensive 
works  to  restrain  the  flow  of  the  more  remote  tributaries,  so  as  to  give 
the  lower  valley  aU  i)ossible  time  for  the  discharge  of  the  flood  volume, 
and  new  forests  must  be  planted  and  maintain^.  The  application  of 
these  remedies  may  "reduce  the  heights  of  floods  so  materially  that  they 
will  pass  from  dangers  to  inconveniences,  and  embankments  of  moderate 
heights  may  then  suffice  for  the  complete  exclusion  of  the  flood  waters 
from  the  towns  and  cities  of  the  lower  valley. 

The  improvements  suggested  are  so  purely  local  in  character  and 
involve  so  many  local  interests  that  they  probably  never  can  be  under- 
tak^i  by  the  General  Government.  For  the  preparation  of  projects 
and  the  conduct  of  the  work  accurate  and  detjoled  surveys  will  be  re- 
quired. These  will  doubtless  be  made  in  due  time  under  State  author- 
ity. No  survey,  however,  is  necessary  to  determine  that  the  navigation 
of  the  liver  can  not  be  materially  and  permanently  improved  by  the 
eonstmction  of  embankments  or  otherwise^  or  to  show  that  there  is  no 
practicable  method  of  conflning  its  waters  in  times  of  great  flood  to  the 
general  course  of  the  channel  which  can  now  be  unde^ken. 

In  view  of  the  above  facts  and  reasons  I  am  of  the  opinion  that  this 
river  is  not  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Eaymond, 
Major y  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

TJ;  S.  Engineer  Office, 
Baltimore^  Md.j  December  24^  1890, 
BespectfuUy  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facets  and  reasons  set  forth  in  the  report  of  the  local 
engineer  of  December  20,  1890,  and  having  in  view  the  present  and 
prospective  demands  of  commerce,  I  have  to  state,  as  required  by  sec- 
tion 18  of  the  river  and  harbor  act  of  September  19, 1890,  that  in  my 
opinion  the  West  Branch  of  the  Susquehanna  Eiver  in  the  State  of 
Pennsylvania  is  not  worthy  of  improvement. 

Wm.  p.  Ceaighill, 
Colonel^  Corps  of  Engineers. 
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G  20. 
PRELIMINARY  EXAMINATION  OF  TOMS  RIVER,  NEW  JERSEY. 

United  States  JEnghstber  Office, 

Philadelphiay  Pa.y  JSToveniber  19,  1890. 

GeneraIi:  In  compliance  mth  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  tlie  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  Toms  Eiver,  Kew  Jersey,  in  ac- 
cordance with  a  provision  of  tiie  river  and  harbor  act  of  September  19. 
1890. 

This  river  enters  Bamegat  Bay  at  a  distance  of  about  11  miles  north 
of  Bamegat  Inlet.  The  ^^llage  of  Toms  Biver,  which  has  a  population 
of  about  1,500,  is  situated  on  the  north  shore,  at  the  head  of  navigation, 
at  a  distance  of  about  5  miles  from  the  bay.  The  village  of  Island 
Heights,  which  is  principally  a  summer  resort,  is  situated  on  the  same 
shore  about  2J  miles  below. 

The  principal  commerce  is  at  the  village  of  Toms  Biver.  Large  quan- 
tities of  clams,  oysters,  fish,  salt  hay,  and  lumber  are  brought  to  this 
place  by  water  and  from  thence  distributed  to  the  surrounding  country. 
Wood  for  fuel  and  bricks  is  shipped  in  vessels  from  here  to  New  York 
and  other  points.  In  former  times,  before  the  shoaling  of  the  channel, 
vessels  were  built  here  for  the  coasting  trade.  Up  to  the  present  time 
I  have  been  unable  to  obtain  reliable  estimates  of  the  amounts  of  t^e 
materials  transported. 

At  the  mouth  of  the  river  there  is  a  rather  narrow  channel  over  the 
bar,  having  a  depth  of  about  5  feet  at  mean  low  water.  From  thence 
to  a  point  about  half  a  mile  below  the  village  of  Toms  Biver  there  is  a 
channel  of  sufficient  depth,  and  the  drawbridge  which  crosses  the  river 
at  Island  Heights  does  not  appear  to  be  an  obstruction  to  navigation. 
In  the  channel  along  the  water  front  of  the  town,  and  extending  about 
half  a  mUe  below,  there  is  now  a  low-water  depth  of  from  2  to  3  feet, 
where  I  am  informed  there  was  formerly  a  depth  of  about  7  feet. 

The  tide  rises  at  the  mouth  of  the  river  about  2  feet,  and  at  the  head 
of  navigation  about  15  inches.  The  water  rises  in  freshets  from  2  to  3 
feet.  The  shoaling  is  principally  due  to  material  brought  down  in  sus- 
pension by  the  stream  from  above.  The  water  flows  rapidly  through 
the  channel,  contracted  by  two  bridges  above  the  town  and,  spreading 
out,  deposits  its  load  below. 

If  a  channel  of  moderate  width  and  depth  were  dredged  through  this 
obstructed  reach  of  half  a  mile  it  would  be  undoubtedly  of  considerable 
benefit  to  the  commerce  of  the  river,  some  of  which  is  of  a  non-local 
character.  The  cost  and  probable  i)ermanency  of  such  an  improvement 
can  only  be  determined  by  a  survey.  From  my  examination  I  infer 
that  the  cost  would  not  exceed  about  $7,000.  Since  the  currents  are  of 
low  velocity  and  the  fall  of  the  river  is  small  the  rate  of  shoaling  is 
probably  very  slow,  and  a  reasonable  degree  of  permanency  may  be 
expected. 

The  cost  of  a  survey  is  estimated  at  $150,  which  can  be  provided 
from  the  amount  allotted  to  this  office  for  preliminary  examinations. 

In  my  opinion  the  river  is  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Baymond, 

Brig.  Gen.  Thomas  L.  Casey,  Major  of  Engineers. 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 
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[f iist  indorsement.] 

F.  S-  Encmneer  Office, 
Baltimore,  Md.,  November  J20, 1690. 
BespectfuUy  Bubmitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  given  by  the  local  engineer,  it  is  con- 
adered  that  this  river  is  worthy  of  improvement  by  the  United  States, 

Wm.  p.  Craighill, 
•  Oolonely  Corps  of  Engineers. 


SURVEY  OF  TOMS  RIVER,  NEW  JERSEY. 

United  States  Engineer  Oppiob, 

Philadelphiay  Fa.,  June  30, 1891. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Toms  River,  New  Jersey : 

The  preliminary  examination  of  this  river,  provided  for  by  the  river 
and  harbor  act  of  September  19, 1890,  was  made  in  the  faU  of  1890,  and 
the  report  thereon  was  transmitted  under  date  of  November  19, 1890. 

By  this  examination  it  was  developed  that  the  desired  improvement 
is  limited  to  about  half  a  mile  of  the  river  directly  below  the  bridge 
across  the  stream  at  the  village  of  Toms  Biver,  whereby  a  channel  of 
moderate  depth  and  width  can  be  obtained  through  the  shoal  areas  be- 
tween the  wharves  near  the  bridge  and  the  unobs^cted  channel  below, 
it  was  thought  that  such  a  channel  would  be  reasonably  permanent 
and  could  be  obtained,  by  dredging,  for  about  $7,000. 

In  view  of  these  &cts  I  reported  that  in  my  opinion  ^oms  River  was 
worthy  of  improvement  to  the  extent  above  indicated,  and  recommended, 
for  the  purpose  oi  obtaining  the  necessary  data  for  a  definite  location  of 
the  channel  and  estimate  of  costs,  that  a  survey  be  made  at  a  cost  not 
to  exceed  $150.  This  recommendation  was  approved  and  the  desired 
allotment  made  on  November  22, 1890.  The  survey  was  accomplished 
in  Jane,  1891. 

The  results  ot  the  survey  may  be  summarized  as  follows: 

From  the  upper  end  of  the  wharves  at  the  bridge  to  a  point  about 
1^600  feet  below,  the  channel  giving  access  to  the  wharves  on  the  south 
8ide  of  the  river  carries  a  depth  of  from  2  to  3  feet  at  mean  low  water; 
from  thence  to  the  6-foot  curve  the  distance  is  about  2,000  feet  fiirther, 
making  the  total  length  of  channel  requiring  improvement  about  3,500 
feet.  Along  the  north  side  of  the  stream  for  a  distance  of  about  700 
feet,  directly  below  the  bridge,  there  is  a  channel  about  50  feet  wide  and 
from  3  to  4  feet  deep,  which,  in  its  unimproved  condition,  fulfills  all  re- 
quirements for  that  part  of  the  s&eam. 

The  remaining  part  of  the  river  to  its  mouth  carries  a  depth  of  about 
6  feet  at  mean  low  water.  In  Barnegat  Bay,  into  which  Toms  River 
discharges,  slightly  less  than  6  feet  can  be  carried.  Between  the  bridge 
at  the  ^age  of  Toms  River  and  the  outlet  from  Barnegat  Bay  into  the 
ocean,  there  are  two  railroad  bridges  across  the  channel,  but  these 
bridges  are  provided  with  draws  of  ample  width  for  aU  passing  com- 
merce. 

The  ordinary  range  of  the  tide  in  the  upper  reach  of  Toms  River  is 
from  1  to  2  feet;  the  material  which  constitutes  the  bed  of  this  part  of 
the  river  is  sand  and  mud. 

The  improvement  which  is  recommended  is  the  formation  by  dredg- 
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ing  of  a  channel  75  feet  wide  and  6  feet  deep  at  mean  low  water  from 
the  6-foot  curve  to  the  bridge  at  the  village  of  Toms  Eiver,  or  for  a  dis- 
tance of  about  3,500  feet.  Such  a  channel  is  shown  on  the  accompany- 
ing map,  and  teqoires  for  its  formation  the  removal  of  35,000  cabic 
yards  of  material,  scow  measurement,  at  an  estimated  cost  of  $10,000. 
To  do  this  work  it  will  be  necessary  to  bring  a  dredge  from  a  distance, 
which  will  add  considerably  to  the  expense.  The  estimated  cost  is  based 
upon  the  assumption  that  tl^e  necessary  sum  will  be  made  available  in 
one  appropriation^  so  that  the  dredge  will  have  to  make  but  one  trip  to 
and  from  Toms  Eiver. 

A  tracing  covering  that  part  of  the  river  for  which  improvement  is 
recommended  is  transmitted  in  a  separate  package. 

Although  an  effort  has  been  made  to  obtain  commercial  statistics, 
none  have  yet  been  received. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major  j  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  S»  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[Flnt  indorsement.] 

TJ.  S.  Enoineeu  Office, 
Baltimore^  Md.j  July  9^  1891. 
BespectfuUy  submitted  to  the  Chief  of  Engineers  and  recommended 
for  favorable  cdnsideration. 

Wm.  p.  Cbaighill, 
Colonel^  Corps  of  Engineers. 


G  ?i. 

PRELIMINARY  EXAMINATION  OF  GOSHEN  CREEK,  NEW  JERSEY. 

United  States  Enghneeb  Office, 

Philadelphia^  Pa.j  Mvember  25j  1890. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Goshen  Creek,  Few  Jersey, 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Septem- 
ber 19, 1890: 

This  creek  rises  in  the  central  part  of  Cape  May  County  and  dis- 
charges into  Delaware  Bay  about  15  miles  north  of  Cape  May.  The 
stream  can  be  ascended  at  low  water  in  a  small  boat  to  a  point  about  4 
miles  from  the  mouth,  and  over  this  distance  it  flows  through  salt 
marshes  which  are  but  little  above  the  level  of  high  tide. 

The  village  of  Goshen  is  situated  about  half  a  mile  from  Goshen  Land- 
ing, which  is  on  the  creek  about  1^  miles  above  the  mouth.  Through 
this  distance,  the  only  part  of  the  creek  for  which  improvement  is  de- 
sired, the  width  is  from  20  to  30  feet  and  the  depth  from  4  to  6  feet  at 
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mean  low  water.    The  ratige  of  the  tide,  both  at  the  mouth  aud  at  Go- 
shen Landing,  is  abotit  5  feet. 

In  the  vicinity  of  the  mouth  of  the  creek  Delaware  Bay  is  covered 
by  soft  mud  flats,  extending  2  or' 3  miles  outside  the  shore  Ime,  forming, 
from  their  protected  position,  a  favorite  anchorage  for  small  coasters. 
At  the  mouth  this  soft  mud  bottom  is  covered  to  a  depth  of  2  or  3  feet 
with  sand  from  the  adjacent  beach,  reducing  the  low-water  depth  to 
le^s  than  1  foot  in  this  locality. 

Previous  to  1880  the  soft  mud  bottom  of  the  bay  extended' into  the 
mouth  of  the  creek,  and  the  depth  of  water  was  sufficient.  There  Avas 
then  a  minimum  width  of  30  feet  between  the  sod  banks  below  Goshen 
lianding.  During  a  severe  storm  in  1880  the  mouth  of  the  creek  was 
closed  by  the  advance  of  the  sand  beach  from  the  south,  and  the  partly 
closed  mouth  has  so  obstructed  the  tidal  flow  that  the  meadow  banks 
have  materially  encroached  upon  the  width  of  the  stream. 

About  twenty-five  vessels  of  from  10  to  60  tons  burden  sail  from 
Goshen  Creek,  and  are  engaged  in  a  trade  covering  farm  produce,  coal, 
oysters,  wood,  and  lumber.  In  former  times,  considerable  ship-builtog 
was  carried  on  in  the  creek,  and  during  the  60  years  preceding  1880,  it 
is  stated  that  from  two  to  three  vessels  of  from  300  to  400  tons  measure- 
laent  were  annually  built.  Since  the  obstruction  of  the  mouth  in  1880 
tliis  industry  has  ceased. 

An  excellent  farming  country  is  tributary  to  the  commerce  of  the 
creek.  The  railroad  is  from  2  to  6  miles  distant  from  this  tributary  area, 
and  the  removal  of  the  obstructions  to  navigation  from  the  stream  would 
doubtless  increase  its  commerce. 

The  improvement  desired  is  the  widening  of  the  creek  by  dredging 
so  as  to  obtain  a  minimum  width  of  30  feet  between  the  mouth  and 
Goshen  Landing,  and  the  formation  of  a  channel  with  a  low-water 
depth  of  about  3  feet  through  the  bar  at  the  mouth  out  to  the  soft  mud 
bottom  beyond.  This  would  practically  restore  the  creek  to  its  navi- 
gable condition  previous  to  the  storm  of  1880. 

The  widening  of  the  creek  would  require  the  dredging  of  about  15,000 
cubic  yards  of  material,  which  could  be  cast  over  upon  the  adjacent 
meadow.  The  improvement  of  the  bar  at  the  mouth  would  require  the 
construction  of  two  sand-tight  pile  jetties,  protecting  a  channel  about 
50  feet  wide  and  extending  about  600  feet  beyond  the  shore  line.  The 
cost  of  the  work  indicated  is  estimated  approximately  affrom  $12,000 
to  $14,000.    The  improvement  would  probably  be  permanent. 

For  the  reasons  above  stated  I  am  of  the  opinion  that  this  creek  is 
worthy  of  improvement. 

For  the  formation  of  a  definite  plan  and  estimate  a  survey  of  the 
creek  from  the  mouth  to  Goshen  Landing  is  necessary.  This  survey 
will  cost  about  $300.  The  sum  of  $167  from  the  allotment  to  this  office 
from  the  appropriation  for  examinations,  surveys,  and  contingencies  of 
rivers  and  harbors,  for  preliminary  examinations,  is  available  for  this 
work,  and  a  further  allotment  of  $133  will  be  required. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  of  Engineers. 

Brig.  (Jen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A, 

(Through  CoL  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Eogi- 
neer,  Southeast  Division.) 


Digitized  by  VjOOQ IC 


1118      REPORT  OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARAIT. 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.y  Nov.  26y  1890. 
.  Eespectftdly  submitted  to  the  Chief  of  Engineers. 

In  view  of  the  facts  and  reasons  given  by  the  local  engineer  it  is  con- 
sidered that  Goshen  Creek,  New  Jersey,  is  worthy  of  improvement  by 
the  United  States. 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers. 


SURVEY  OF  GOSHEN  CREEK,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Pa,j  June  26^  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Goshen  Creek,  New  Jersey. 

The  examination  of  this  creek,  provided  for  by  the  act  of  September 
19, 1890,  was  made  in  the  fall  of  1890,  and  the  report  thereon  trans- 
mitted under  date  of  November  25, 1890.  By  this  examination  it  was 
found  that  the  desired  improvement  was  limited  to  about  li  miles  of 
the  creek  below  Goshen  Landing  and  the  improvement  of  the  bar  at 
the  mouth,  whereby  a  minimum  width  of  30  feet  would  be  obtained 
between  the  low- water  lines  in  the  narrow  parts  of  the  creek,  and  the 
formation  of  a  channel  about  3  feet  deep  at  mean  low  water  through  the 
sand  bar  at  the  mouth,  and  extending  out  to  the  soft  mud  bottom 
beyond. 

It  was  further  shown  that  the  present  commerce  of  about  25  small 
vessels  was  engaged  in,  the  navigation  of  the  creek;  and  that  this  com- 
merce would  be  materially  increased  by  the  removal  of  existing  obstruc- 
tions which  could  probably  be  accomplished  for  about  $12,000  or 
$14,000. 

In  view  of  these  facts  I  reported  that  in  my  opinion  G<>shen  Creek  was 
worthy  of  improvement  and  recommended,  for  the  purpose  of  obtaining 
the  necessary  data  for  a  definite  plan  and  estimate,  that  a  survey  of  the 
creek  be  made  from  the  mouth  to  Goshen  Landing,  at  a  cost  not  to 
exceed  $300.  This  ^mount  was  allotted  on  November  29, 1890,  and  the 
survey  was  accomplished  in  May,  1891. 

The  results  of  the  survey  may  be  summarized  as  follows :  From  Goshen 
Landing  to  a  point  about  4,000  feet  below,  the  creek  has  a  low- water 
depth  of  from  2  to  4  feet  with  a  minimum  low- water  width  of  20  feet 
and  a  high- water  width  of  30  feet;  from  thence  to  the  mouth,  a  dis- 
tance of  about  2,500  feet,  a  low- water  channel  from  3  to  5  feet  deep 
exists,  with  a  least  width  of  30  feet.  The  ordinary  range  of  the  tide  is 
6  feet.  At  the  mouth  there  is  a  sand  bar,  dry  at  extreme  low  water, 
about  400  feet  wide,  separating  the  low-water  channel  in  the  creek  from 
the  low- water  line  in  Delaware  Bay.  The  upper  4  or  5  feet  of  this  bar 
and  the  directly  adjacent  bed  of  the  bay,  for  a  distance  of  about  400 
feet  beyond  the  low- water  line,  is  comjwsed  of  sand  which  is  superposed 
upon  a  bed  of  very  soft  mud.  The  sand  which  forms  this  bar  has  been 
derived  from  the  beach  south  of  the  mouth  of  the  creek  by  the  action 
of  the  wind.  The  bottom  of  the  bay  for  several  miles  outside  of  the 
l)reviously  described  sand  line  is  of  soft  mud,  and  this  area,  from  its 
position,  sheltered  from  all  except  east  winds,  is  a  favorite  anchorage 
for  small  vessels. 

The  improvement  which  is  recommended  involves  the  deepening  and 
wideniijg,  by  dredging,  of  the  4,000  linear  feet  of  the  creek  below  Qi>sheia 
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Lianding  to  a  low^water  depth  of  3  feet  and  a  ^dth  of  30  feet;  the 
formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the  mouth  of  the  creek  and  out  to  the  limit  of  the 
sand  formation  beyond  the  low-water  shore  line,  and  the  protection  of 
the  dredged  channel  by  a  sheet-pile  jetty  on  the  south  side  of  the  chan- 
nel extending  about  000  feet  outside  of  the  low-water  line  of  the  bay. 
The  material  removed  from  the  upi)er  reach  of  the  creek  would  be  cast 
over  upon  the  adjacent  banks.  Thematerial  obtained  from  the  dredged 
channel  through  the  outer  bar  would  be  cast  over  behind  the  sheet-pile 
jetty,  and  uxwn  the  bank  on  the  south  side  of  the  channel  between  the 
inner  end  of  the  jetty  and  the  mouth  of  the  creek. 
The  estimated  cost  of  this  work  is  as  follows: 

600  linear  feet  of  jetty,  at  $10 $6,000 

25^000  cubic  yards  of  aredging,  at  20  cents 5,000 

Contingencies 1,000 

Total 12,000 

This  estimate  is  based  upon  a  single  appropriation  of  $12,000,, by 
which  the-  improvement  could  be  made  in  a  single  season.  The  jetty 
Bhould  be  constructed  and  the  channel  through  the  outer  bar  dredged 
daring  the  same  working  season,  in  order  tliat  the  filling  behind  the 
former  may  be  covered  by  the  mud  underlying  the  sand  in  the  channel, 
and  the  sand  behind  the  jetty  be  thus  prevented  from  moving  under  the 
action  of  winds. 

The  general  commercial  statistics  of  Gk)shen  Greek  are  given  in  the 
appended  statement. 

There  is  transmitted  in  a  separate  package  one  tracing  *  covering  that 
part  of  the  creek  for  which  improvement  is  recommended. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Baymonb, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indoraement] 

U.  S.  Engineeb  Office, 
Baltimore^  Md.y  June  30^  1891. 
BespectMly  submitted  to  the  Chief  of  Engineers. 
The  project  is  recommended  for  approval. 

Wm.  p.  Obaighill, 
Colonel^  Corps  of  Engineers. 


GOSHEN  CRBEK,  NEW  JERSEY. 

Commercial  ataHstioafar  the  year  ending  December  SI,  1890» 


Articles  arriving. 


Lttmbcr 1,200 

Coal 1,000 

GnriB 1,600 

Fertilissem !  25 

General  merchandiBO j  1,200 


TonB. 


Articles  departing. 


Wood.... 
Potatoes. 

Hay 

Oysters . . 


Total !    5,025   I  Total. 


Tons. 


6,000 
120 
200 

1,500 


7,820 


*  Not  printed. 
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G  22. 

EXAMINATION  OF  DELAWARE  BAY,  WITH  A  t>^IEW  OF  DETERMINING  THE 
BEST  SITE  NEAR  THE  MOUTH  OF  THE  SAME  FOR  A  NATIONAL  HARBOR 
OF  REFUGE  SUITABLE  FOR  DEEP-DRAFT  VESSELS. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  December  lly  1890. 
General:  The  Commission  of  Engineer  Oflficers  constituted  by  par- 
agraph 2,  Special  Orders  No.  66,  Headquarters,  Corps  of  Engineers,  U. 
S.  Army,  September  30, 1890,  to  examine  and  report  upon  a  projiosed 
national  harbor  of  refuge  for  deep-draft  vessels  nt^ar  the  mouth  of 
Delaware  Bay,  has  the  honor  to  submit  the  following  preliminary  re- 
port: 
The  following  is  the  order  constituting  the  Commission: 

HeadquabterS;  Corps  of  Engineers, 
Special  Orders  >  United  States  Army, 

No.  66.        J  Washington,  D.  C,  September  30, 1890. 

[Extnbot.] 

#  •  •  •  •  #  * 

2.  By  authority  of  the  Secretary  of  War,  a  Commission  of  Officers  of  the  Corps  of 
Engiiieers,  to  consist  of  Col.  William  P.  Craighill,  Maj.  Charles  W.  Raymond,  Capt. 
William  H.  Blxby,  will  assemble  at  Philadelphia,  Pa.,  on  the  call  of  the  senior  mem- 
ber, to  consider  and  report  upon  the  subject  of  a  national  harbor  of  refuge  near 
the  mouth  of  Delaware  Bay,  under  th^  provisions  of  section  17  of  the  river  and  har- 
bor act  of  September  19,  1890. 

Upon  the  completion  of  the  duty  assigned  them,  the  members  of  the  Commission 
will  return  to  their  proper  stations. 

The  journeys  required  under  this  order  are  necessary  for  the  public  service. 

•  »  •  •  •  •  * 

By  command  of  Brigadier-General  Casey : 

John  6.  D.  Knight, 

Captain,  Corps  of  Engineers* 

The  provisions  of  law  referred  to  in  the  order  are  as  follows: 

Delaware  Bay  .with  a  view  of  determining  the  best  site  near  the  mouth  of  the 
same  for  a  national  harbor  of  refuge  suitable  lor  deep-draft  vessels.  The  examina- 
tion to  be  made  by  a  commission  of  three  engineer  officers,  who  wiU  make  the  ex- 
amination and  submit  to  the  Secretary  of  War  a  report  thereon  with  a  project  and 
estimate  of  cost  of  construction  of  such  a  harbor  of  refuge. 

The  necessity  of  a  harbor  of  refuge  in  this  vicinity  was  early  recog- 
nized; and  it  was  provided  for  by  the  construction  of  the  existing  har- 
bor at  Lewes,  Del.,  which  was  projected  by  a  commission  of  dis- 
tinguished oflcers  in  1828.  Notwithstanding  the  fact  that  the  plans 
for  this  harbor  have  not  been  fully  carried  out,  it  has  been  of  immense 
benefit  to  commerce,  and  numerous  reports  establish  its  great  value 
and  its  national  character.  At  the  present  time  this  harbor  is  inade- 
quate to  the  needs  of  commerce  and  it  will  continue  to  be  so  after  the 
work  of  breakwater  extension  now  in  progress  has  been  completed. 

Since  this  harbor  was  projected,  the  number  of  vessels  requiring  .it« 
shelter  has  enormously  increased.  Its  anchorage  area  is  far  too  limited, 
and  its  low-water  depth  of  only  about  16  feet  prohibits  its  use  by  ttie 
deep-drafb  vessels  of  the  present  day.  It  will  always  be  of  value  for 
the  protection  of  the  numerous  small  vessels  passing  along  the  coast 
in  tliis  vicinity,  but  no  extension  or  improvement  can  adapt  it  to  the 
uses  of  modern  deep-draft  vessels. 

The  CJommission  is  not  now  prepared  to  submit  statistics  giving  the 
number  and  draft  of  vessels  navigating  the  ocean  along  this  part  of 
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the  coast  to  whicli  a  deep-water  harbor  of  reflige  would  be  of  value, 
but  it  is  not  doubted  that  such  a  harbor  would  be  of  great  benefit  to 
oonunerce;  and  its  construction  would  be  justified  if  a  suitable  loca- 
tion can  be  found  where  it  can  be  formed  at  reasonable  expense. 

The  act  of  Congress  as  to  this  harbor  of  refuge  requires  it  to  be  one 
for  deep-draft  vessels.  The  great  draft  of  such  vessels  of  to-day,  and 
the  up  and  down  motion  and  swing  of  such  vessels  under  heavy  wave 
action,  make  ample  depth  and  anchorage  capacity  essential  features  of 
Hie  desired  harbor  of  refuge  in  this  bay.  It  should  be  near  the  main 
channel  and  easily  accessible  at  all  times  and  in  all  weather,  and  should 
shelter  vessels  from  the  prevailing  storm  winds  blowing  from  east  to 
northwest  round  by  the  north,  and  protect  them  from  floating  ice  de- 
scending from  the  northwest  and  north. 

The  information  at  present  in  the  possession  of  the  Commission  points 
to  the  deep-water  pocket  on  the  west  side  of  the  main  ship  channel, 
covered  by  the  shojQ  known  as  the  "Shears,"  as  the  best  one  for  satis- 
fying the  required  conditions.  This  position  is  now  a  favorite  anchorage, 
is  very  conveniently  located  for  communication  with  the  shore,  the  ex- 
isting harbor,  and  the  channel,  and  is  believed  to  have  the  approval  of 
the  maritime  interests. 

A  definite  decision  upon  this  question  should,  in  the  opinion  of  the 
Commission,  be  postponed  until  after  a  detailed  survey  which  shall  show 
the  present  condition  (both  as  to  depth  and  area)  of  the  above-mentioned 
deep-water  pocket,  and  which  shall  also  show  the  recent  changes  in  the 
bottom  of  the  bay  in  this  neighborhood.  Accordingly  the  Commission 
requests  authority  to  make  a  survey  of  this  locality  and  a  further  ex- 
amination of  others,  if  necessary,  at  an  expense  not  to  exceed  $4,000  as 
a  necessary  preliminary  to  furtiier  action. 

Bespectfully  submitted. 

Wm.  p.  Craighill, 
ColoneL  Corps  of  Engineers. 
C.  W.  Eaymond, 
Major y  Corps  of  Engineers. 
Wm.  H.  Bixby, 
Oaptainy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


G23. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  THE  PORT  OF  PHILADELPHIA. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  February  19, 1889. 
gnt:  An  advisory  board,  consisting  of  one  officer  of  the  Corps  of 
Engineers,  one  officer  of  the  Kavy,  and  a  member  of  the  Coast  and 
Geodetic  Survey,  was  appointed  by  the  President  in  1880,  upon  appli- 
cation of  the  governor  of  Pennsylvania,  to  assist  a  board  of  harbor 
commissioners  for  the  port  of  Philadelphia,  newly  created  by  the  State 
and  municipal  authorities,  in  establishing  a  permanent  port  warden's 
line  for  this  port  on  the  Delaware  and  Schuylkill  Eivers.    This  Board 
is  still  in  existence,  and  upon  its  recommendation  certain  port- warden's 
lines  have  been  established  by  the  city  authorities. 
ENG  91 71 
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In  view  of  the  fact  that  important  conditions  are  about  to  arise  flx>in 
the  susqmsition  of  the  islands  in  front  of  Philadelphia,  and  it  being 
questionable  whether,  in  consideration  of  the  duties  imposed  on  the 
Secretary  of  War  by  section  12  of  the  river  and  harbor  act  of  August 
11, 1888,  the  existence  of  the  present  board,  which  has  no  authority  to 
determine  the  location  of  the  harbor  lines  and  can  only  advise  t±te  city 
harbor  commissioners,  should  be  continued,  it  is  recommended  that  it 
be  dissolved  and  a  Board  of  Engineer  Officers  be  constituted  for  the 
establishment  of  the  harbor  lines  of  Philadelphia  in  order  to  carry  into 
effect  the  provisions  of  the  above  act. 

Should  this  meet  with  the  approval  of  the  Secretaiy  of  War,  it  is 
recommended  that  the  proposed  Board  consist  of  Col.  William  P.  Craig- 
hiU,  Col.  0.  B.  Comstock,  and  Lieut.  Col.  H.  M.  Robert,  of  the  Coips  of 
Engineers,  and  with  his  sanction  the  order  detailing  the  Board  will  be 
issued  from  this  office. 

The  expenses  of  the  Board  to  be  paid  from  the  appropriations  for 
the  improvement  of  Delaware  River  until  the  appropriation  for  the 
harbor  of  Philadelphia  becomes  available. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

Hon,  Wm.  0.  Bndicott, 

Secretary  of  War. 

[Fint  Indonement.] 

Wab  Department, 

February  20^  1S69. 
The  advisory  board  appointed  in  1880  is,  by  direction  of  the  Presi- 
dent, dissolved. 

The  recommendations  of  the  Chief  of  Engineers  in  regard  to  the  ap- 
X>ointment  of  a  new  Board  and  the  payment  of  expenses  are  approved. 

Wm.  C.  Endicott, 

Secretary  of  War. 


a.  HABBOB  LINES   FOB    EAST    SHOBE    OF    DELAWABE    BIVEB,  FBOM 
KAIGHN  POINT 
CAMDEN,  N.  J. 


KAIGHN  POINT  TO  COOPEB  POINT,  ALONG  THE  WATEB  FBONT  OF 


United  States  Engineeb  Office, 

Philadelphia^  Pa.^  October  10,  1890. 
Genebal:  The  Board  of  Engineers  constituted  by  Special  Orders, 
No.  20,  Headquarters,  Corps  of  Engineers,  dated  February  25,  1889, 
has  the  honor  to  submit  the  following  report  upon  the  establishment  oi 
a  portion  of  the  harbor  lines  of  the  port  of  Philadelphia: 
The  order  constituting  the  Board  is  as  follows: 

Headquarters,  Corps  of  Ekgikebrs, 
Special  Orden,  >  United  States  Arbtt, 

No.  20.         i  Washington,  2).  C,  February  26, 1889, 

By  direction  of  the  Secretary  of  "War  a  Board  of  OflScers  of  the  Corps  of  Engi- 
neers, consisting  of  Col.  William  P.  Crai^hiU,  Col.  Cyrus  B.  Comstock,  Lieut.  Col. 
Henry  M.  Robert,  is  constituted  to  establish  the  harbor  lines  of  the  port  of  Phila- 
delphia under  section  12  of  the  river  and  harbor  act  of  August  11, 1888.  The  Board 
will  meet  at  Philadelphia,  Pa.,  as  soon  as  practicable,  upon  the  call  of  the  senior 
member. 
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Upmi  oiwniJ^ttBn  of  the  duties  aflsigned  them  the  members  of  the  Board  will  re- 
tam  to  their  proper  stations. 
The  jonmeys  reonired  ander  this  order  are  necessary  for  the  public  service. 
By  command  of  Brigadier-General  Casey : 

CUNTON  B.  SBAB8; 

Captain  of  £ngineer$,  U,  8.  A. 

The  Board  met  at  the  TJnited  States  Engineer  Office,  at  Philadelphia, 
for  the  confiideration  of  this  subject  on  March  2  and  14,  1889.  On 
March  14, 1889,  a  public  meeting  was  h^d  at  the  same  plaee  to  afford 
an  opportanity  to  persons  interested  in  the  subject  to  express  their  views 
rogsuxling  the  commercial  necessities  of  the  harbor. 

On  February  13, 1890,  Maj.  C.  W.  Baymond,  Corps  of  Engineers,  re- 
lieved Ideut.  Col.  H.  M.  Eobert^  Corps  of  Engineers,  from  duty  as  a 
member  of  the  Board,  by  authority  of  Special  Orders,  'No.  27,  Headquar- 
ters of  the  Army,  Washington,  February  1, 1890. 

The  Board  held  meetings  at  the  TTnited  States  Engineer  Office  in 
Philadelphia  on  June  24,  July  10,  July  29,  and  July  30, 1890,  and  gave 
public  hearings  at  the  rooms  of  the  Board  of  Trade  in  Philadelphia  on 
July  10  and  July  30,  and  at  the  district  court  room  at  Camden  on  July 
30, 1890. 

A  project  for  the  improvement  of  that  portion  of  the  Delaware  Ei ver 
which  lies  between  the  cities  of  Philadelphia  and  Camden,  and  is  known 
as  the  port  of  Philadelphia,  involving  the  widening  of  the  channel  and 
the  removal  of  the  islands  situated  therein,  has  been  adopted  by  Con- 
gress, and  the  work  of  excavation  is  about  to  be  commenced.  The 
establishment  of  harbor  lines  in  accordance  with  the  physical  condi- 
tions of  the  improved  river^  so  located  as  to  require  no  modifications  of 
the  adopted  project  that  will  increase  the  cost  of  the  work,  and  yet  with 
a  due  regard  for  the  riparian  interests  of  the  two  cities,  is  a  matter  of 
great  importance  and  requires  careftd  study  and  investigation. 

At  the  present  time  the  Board  is  not  prepared  to  recommend  the  es- 
tablishment of  harbor  Hues  along  the  water  fronts  of  the  entire  harbor. 
The  commercial  interests  of  the  city  of  Philadelphia  require  the  advance- 
ment of  the  line  along  its  front  as  far  as  can  be  done  without  danger  or 
injurious  encroachment  upon  the  navigable  channel  and  without  in- 
creasing the  cost  of  the  work  of  improvement.  The  Board  reserves  its 
recommendation  on  this  part  of  the  line  in  the  hope  that  investigations 
now  in  progress  may  establish  the  practicability  of  advancing  it  further 
than  the  position  heretofore  suggested. 

In  view  of  the  feet  that  convenient  dumping  grounds  for  material 
excavated  in  the  work  of  improvement  may  probably  be  obtained  along 
the  Oamdem  water  front  the  Board  considers  it  desirable  to  establish 
the  harbor  lines  along  the  Kew  Jersey  shore  from  Kaighn  Point  to 
Cooper  Point.  The  establishment  of  these  lines  will  not  practically 
affect  the  future  location  of  the  lines  along  the  Philadelphia  shore,  since 
the  deep-water  channel  contemplated  in  &e  existing  project  can  not  be 
shifted  towards  the  Camdem  shore  without  increasing  the  cost  of  the 
improvement^  and  modiftcations  involving  such  an  increase  are  prohib- 
ited by  existing  law. 

Accordingly  the  Board  recommends  the  establishment  of  the  foUow- 
ing-describ^  harbor  lines,  consisting  of  pierhead  and  bulkhead  lines, 
from  Elaighn  Point  to  Cooper  Point  along  the  Camden  water  front  in 
the  iKxrt  of  Philadelphia. 

DESCRIPTION  OF  PIERHKAD  LINE. 

The  pierhead  line  begins  at  a  point  in  the  existinff  exterior  wharf  line  of  the 
riparian  comnuBsioners  of  New  Jersey,  in  front  of  Kaighn  Point,  New  Jersey,  as 
adopted  Pecember  18|  1873,  more  particularly  desorihed  ae  foUows:  Beginning  at 
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the  inrterBeotion  of  the  sonth  side  of  Howell  street  and  the  west  side  of  Front  street, 
and  running  thenoe  southerly  along  the  west  side  of  Front  street  290  feet;  thence 
westerly  and  at  right  angles  to  the  west  side  of  Front  street  200  feet ;  thenoe  again 
westerly  and  on  a  line  parallel  with  the  south  side  of  Kaighn  avenue  584  feet  to  a 
point  in  the  hefore-named  exterior  line. 

From  the  ahove-desorihed  point  the  pierhead  line  runs  to  a  point  in  the  prolonga- 
tion of  the  sonth  side  of  Kaighn  avenue  and  distant  1.220  feet  westerly  from  the 
west  side  of  Second  street;  thence  to  a  point  in  the  prolongation  of  the  south  side 
of  Chestnut  street  and  distant  1,400  feet  westerly  nrom  the  west  side  of  Secotid 
street;  thence  to  a  point  in  the  prolongation  of  the  north  side  of  Spruce  str(5et  mul 
,  distant  1,640  feet  westerly  from  the  west  side  of  Second  street;  thence  to  a  point  in 
the  prolongation  of  the  north  side  of  Berkley  street  and  distant  1,963  feet  westerly 
from  the  east  side  of  Second  street ;  thence  to  a  point  in  the  prolongation  of  the 
north  side  of  Mickle  street  and  distant  2,042  feet  westerly  from  the  east  side  of  Sec- 
ond street;  thence  to  a  point  in  the  prolongation  of  the  south  side  of  Market  street 
and  distuit  1,623  feet  westerly  from  the  west  side  of  front  street;  thence  to  a  point 
in  the  prolongation  of  the  south  side  of  Penn  street  and  distant  1,660  feet  westerly 
from  the  west  side  of  Front  street;  thence  to  a  point  in  tho  prolongation  of  the 
south  side  of  Elm  street  and  distant  1,659  feet  westerly  from  the  west  side  of  Front 
street;  thence  to  a  point  in  the  prolongation  of  a  line  at  right  angles  to  the  west 
side  of  Front  street  and  152  feet  north  of  the  north  side  of  State  streot  at  its  inter- 
section with  Front  street,  and  distant  1,596  feet  westerly  from  the  west  side  of  Front 
street ;  thence  to  a  point  in  the  prolongation  of  the  center  line  of  York  street  and 
<li8tant  1,562  feet  westerly  from  the  west  side  of  Front  street ;  thence  to  a  point  in 
the  prolongation  of  the  south  side  of  Erie  street  and  distant  1,410  feet  westerly  irom 
the  west  side  of  Front  street;  thence  on  tho  jprolongation  of  a  line  parsing  throuj^h 
the  two  last-descrihod  points  to  its  point  of  intersection  with  the  existing  ext4^Tic>r 
wharf  line  of  the  riparian  commissioners  of  New  Jersey  adopted  January  8,  1887. 

DSSCBIPnON  OF  BULKHEAD  LINE. 

The  hulkhead  line  is  described  &s  follows :  Beginning  at  a  point  in  the  before-de- 
scribed pierhead  line  where  the  prolongation  of  the  south  side  of  Chestnut  street  is 
distant  1,400  feet  westerly  from  the  west  side  of  Second  street,  and  nnniiug  thence 
to  a  point  in  the  prolongation  of  a  line  parallel  with  and  372  feet  northerly  from  the 
intersection  of  the  north  side  of  Mickle  street  with  the  east  side  of  Second'street  and 
distant  1,795  feet  westerly  from  the  east  side  of  Second  street ;  thence  to  a  point  in 
the  prolongation  of  a  line  20  feet  north  of  and  parallel  with  the  south  side  of  State 
street  and  distant  1,602  feet  westerly  from  the  west  side  of  Front  street ;  thence  to 
a  point  where  the  prolongation  of  a  line  at  right  angles  to  the  west  side  of  Front 
street  and  152  feet  north  of  the  north  side  of  State  street  and  distant  1,596  feet 
westerly  from  the  west  side  of  Front  street  intersects  with  the  before-described  pier- 
head line. 

The  above-described  lines  are  shown  upon  the  accompanying  map* 
compiled  from  surveys  made  in  September,  1890,  under  the  direction  of 
Maj.  0.  W.  Raymond,  Corps  of  Engineers. 
Bespectfdlly  submitted. 

Wm.  p.  Cbaighill, 
Colonel,  Corps  of  Engineers. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers,  Bvt  Brig,  Gen.,  U.  8.  A. 
C.  W.  Raymond, 

Major  of  Engineers. 
Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  S.  Army, 
October  30, 1890. 
Bespectftilly  submitted  to  the  Secretary  of  War. 
It  having  become  manifest  to  the  Secretary  of  War  that  the  estab- 
lishment of  harbor  lines  was  essential  to  the  preservation  and  prot.ec- 

*  Omittted.    See  dcetch  of  Philadelphia  Harbor. 
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rioni  of  the  port  of  Philadelphia,  a  Board  of  Engineers  was  by  his 
direction  constituted  by  Special  Orders^  No.  20,  Headquarters,  Corps  of 
Engineers,  February  25, 1889,  to  estabhsh  such  harbor  lines  in  accord- 
ance with  the  provisions  of  the  river  and  harbor  act  of  August  11, 
1888.     - 

In  compliance  with  this  order  the  said  Board  of  Engineers  has  held 
various  meetings  and  now  submits  a  partial  report,  recommending  for 
the  approval  of  the  Secretary  of  War  the  pierhead  and  bulkhead  lines 
tor  tiie  easterly  shore  of  Delaware  Biver  from  Kaighn  Point  to  Cooper 
Point,  New  Jersey,  described  in  the  within  report  and  delineated  upon 
the  accompanying  chart. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  Qipproval  both  upon  the  report  and  the  tracing  sub- 
mitted* 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 

War  Department, 

November  J,  1890. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


h.  harbor  lines  for  west  shore  of  delaware  river,  from 
moorb  street  to  otis  street,  alono  the  water  front  of 
philadelphia,  pennsylvania. 

United  States  Engineer  Office, 

Philadelphia^  Fa.j  January  2^  1891. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders, 
'So.  20,  Headquarters,  Corps  of  Engineers,  dated  February  25, 1889.  has 
the  honor  to  submit  tlie  following  report  upon  the  establishment  or  the 
harbor  lines  on  the  Philadelphia  water  front  of  the  port  of  Philadel- 
phia.   - 

In  its  report  of  October  10, 1890,  the  Board  recommended  the  estab- 
lishment of  the  harbor  lines  of  the  port  on  the  Camden  water  front  from 
Kaighn  Point  to  Cooper .  Point.  These  lines  were  approved  by  the  War 
Department  on  November  1, 1890. 

In  the  report  referred  to  the  Board  remarked  as  follows: 

At  the  present  time  the  Board  is  not  prepared  to  recommend  the  establishment  of 
harbor  lines  alon/2f  the  water  fronts  of  the  entire  harbor.  The  commercial  interests 
of  the  city  of  Philadelphia  require  the  advancement  of  the  line  along  its  firont  as  far 
as  can  be  done  without  dann^erous  encroachment  upon  the  navigable  channel  and 
without  increasing  the  cost  of  the  work  of  improvement.  The  Board  reserves  its 
recommendation  on  this  part  of  the  line  in  the  hope  that  investigations  now  in 
progress  may  establish  the  practicability  of  advancing  it  farther  than  the  position 
iieretofore  suggested. 

The  investigations  then  in  progress  have  been  completed  and  the  re- 
snlts  were  considered  at  a  meeting  of  the  Board  held  on  this  date  at  the 
United  States  Engineer  office  in  Philadelphia,  all  the  members  being 
present.  With  the  information  now  available  the  Board  recommends 
the  following-described  harbor  lines,  consisting  of  pierhead  and  bulk- 
head lines  from  Moore  street  to  Otis  street  along  the  Philadelphia 
water  fhmt  in  the  port  of  Philadelphia,  as  in  its  opinion  the  best  that 


Digitized  by  VjOOQ IC 


1126      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  V,  8.  ARMT. 

caji  be  established^  considering  the  physical  conditions  of  the  water-way 
and  the  commercial  requirements  of  the  city.  The  Board  is  of  the 
opinion  that  this  is  the  most  advanced  position  of  the  pierhead  line  that 
can  safely  be  adopted: 

DESCRIPTION  OF  PDEBHXAD  LIKE. 

Beghming  at  a  point  in  the  existing  port  warden's  line  for  the  city  of  Philadelphia 
970  feet  fiontherly  from  the  point  "  T/'  as  defined  by  ordinance  of  councils  approved 
May  18, 1886;  ana  running  tnence  to  a  point  on  the  prolongation  of  the  north  side  of 
Wharton  street  and  distant  742  feet  from  the  west  side  of  Delaware  avenue;  thence 
to  a  point  oil  the  prolongation  of  the  south  side  of  Christian  street  and  distant  740 
feet  from  the  west  side  of  Delaware  avenue;  thenoe  to  a  point  on  the  prolongation 
of  the  north  side  of  South  street  and  distant  712  feet  from  the  west  side  of  Delaware 
avenue;  thence  to  a  point  on  the  prolongation  of  the  north  side  of  Spruce  street 
and  distant  735  feet  from  the  west  side  of  Delaware  avenue;  thence  to  a  point  on  the 
prolongation  of  the  north  side  of  Chestnut  street  and  distant  700  feet  from  the  west 
side  of  Delaware  avenue;  thence  to  a  point  on  the  prolongation  of  the  south  side  of 
Arch  street  and  distant  700  feet  from  the  west  side  of  Demware  avenue;  thence  to  a 
point  on  the  prolongation  of  the  south  side  of  Vine  street  and  distant  700  feet  from 
the  west  side  of  Delaware  avenue ;  thence  to  a  point  on  the  prolongation  of  the  south 
side  of  WiUow  street  and  distant  667  feet  from  the  west  side  of  Delaware  avenue ; 
thence  to  a  point  on  the  prolongation  of  the  south  side  of  Poplar  street,  and  distant 
750  feet  from  the  west  side  of  Delaware  avenue;  thence  to  a  point  on  zhe  prolonga- 
tion of  the  south  side  of  Shaokamaxon  street  and.  distant  732  feet  from  the  west  side 
of  Delaware  avenue;  thence  to  a  point  at  the  intersection  of  the  prolongation  of  the 
south  side  of  Otis  slreet  and  the  existing  port-warden's  line  of  the  city  of  Philadel- 
phia as  defined  in  ordinance  of  councils  approved  December  4, 1856. 

DESCRIPTION  OF  BULKHEAD  LINE. 

The  bulkhead  line  lies  to  the  east  of  Delaware  avenue  and  is  described  as  follows : 
Beginning  at  a  point  150  feet  easterly  from  and  perpendicular  to  the  west  side  of 
Delaware  avenue  at  a  point  140  feet  southerly  fi^m  the  south  side  of  Moore  street, 
and  running  thence  to  a  point  150  feet  from  and  perpendicular  to  the  west  side  of 
Delaware  avenue  at  a  ]>oint  62  feet  southerly  from  the  south  side  of  Federal  street : 
tiienoe  to  a  point  150  feet  from  and  perpendicular  to  the  west  side  of  Delaware  avenn» 
between  Spruce  and  Pine  streets  at  a  point  92.5  feet  southerly  from  the  south  side 
of  Spruce  street;  thence  to  a  point  in  the  prolongation  of  the  north  side  of  Market 
street  and  distant  150  feet  from  the  west  side  of  Delaware  avenue ;  thence  to  a 
point  in  the  prolongation  of  the  south  side  of  Vine  street  and  distant  15P.75  feet 
from  the  west  side  of  Delaware  avenue;  thenoe  to  a  point  150  feet  from  and  perpen- 
dioular  to  the  west  side  of  Delaware  avenue  between  Fairmount  avenue  ana  Green 
streets  at  a  point  35  feet  southerly  from  the  south  side  of  Fairmount  avenue ;  thence 
to  a  point  in  the  prolongation  of  a  line  20  feet  northerly  from  and  parallel  with  the 
south  side  of  Shaokamaxon  street  and  distant  78  feet  easterly  from  the  prolongatiou 
of  the  west  side  of  Delaware  avenue ;  thence  to  a  point  in  the  prolongation  of  the 
south  side  of  Otis  street  and  distant  90  feet  from  the  west  side  of  Beach  street. 

These  lines  are  located  so  as  to  conform  to  the  conditions  which  will 
exist  when  the  islands  and  shoals  have  been  removed  and  the  improve- 
ment of  the  harbor  has  been  completed.  The  advance  of  wharves  to 
them  at  the  present  time  would  obstruct  the  existing  navigable  chan- 
nel and  be  followed  by  other  injurious  results;  yet  it  is  desirable  that 
such  advance  should  be  not  oidy  permitted  but  encouraged  at  proper 
times  and  places  during  the  progress  of  the  work.  Accordingly  the 
Board  recommends  the  establishment  of  these  lines  subject  to  the  con- 
dition that  wharves  shall  only  be  extended  beyond  the  present  legal 
port  warden^s  lines  at  such  times  and  places  as  may  be  approved  by 
the  Secretary  of  War. 

The  conditional  establishment  of  these  lines  at  the  present  time  as 
recommended  is  very  desirable  to  enable  the  State  and  municipal  au- 
thorities and  the  local  interests  to  provide  intelligently  for  the  recon- 
struction of  the  water  front.    A  letter  from  the  committee  of  commerce 
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and  traiisx>ortation  of  the  Manufactarers'  Club  of  Philadelphia,  show- 
iiiRthe  desirability  of  immediate  action,  is  transmitted  herewith. 

The  Board  is  of  the  opinion  that  the  establishment  of  harbor  lines 
other  than  those  recommended  is  not  expedient  at  the  present  time. 
The  lines  recommended  are  shown  on  the  accoriipanying  map.* 
Bespectfiilly  submitted. 

Wm.  p.  Gbaighili^ 
OoloneL  Carps  of  Engineersi. 

0.  B.  COMSTOCK, 

Colonel  of  SngineerSy  Btt.  Brig.  Qm^ 
0.  W.  Eaymond, 
Major ^  Corps  of  M^gineers. 
Brig.  Gen.  Thohcas  L.  Casey, 

Chief  of  Engineers^  U.  &  A. 

[First  indocMOMnt.] 

Offioe  Chief  of  Enoikeebs, 

TJ.  S.  Abmt, 
Januwry  17j  1891. 
Bespectfdlly  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  constituted  by  authority  of  the  Secretary  of 
War  to  consider  the  question  of  harbor  lines  of  Philadelphia  submits 
the  within  rex>ort,  recommending  establishment  of  pier  and  bulkhead 
lines  from  Moore  street  to  Otis  street  along  the  Philadelphia  water 
front,  in  the  port  of  Philadelphia,  as  described  in  the  within  report  and 
delineated  upon  the  accomj^anying  map. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indoraement.] 

Wab  Depabtment, 

January  20y  1891. 
Approved  and  respectfully  returned  to  the  Chief  of  Engineers. 

L.  A.  Gbant, 
Assistant  Secretary  of  War. 


uettkk  from  committee  ox  commerce  and  transportation  op  the  manu- 
pacturbrs'  club  of  philadelphia. 

Manupacturers'  Club  op  Philadelphia, 

Philadelphia^  December  31,  1890, 

Sir:  We  bee  to  refer  yon  to  the  communication  upon  the  subject  of  harbor  im- 
proTements  addreesed  to  the  Board  of  Engineers  on  July  28,  18i)0,  by  the  various 
commercial  bodies  of  Philadelphia,  and  to  say  that  it  has^  in  its  general  features,  our 
hearty  approval. 

We  will  be  ^lad  to  cooperate  actively  with  these  bodies  in  obtaining  the  State  and 
manicipal  legislation  required  to  reach  the  desired  end. 

Supplementing  the  communication  referred  to,  we  wish  to  submit  on  behalf  of 
the  ^lannfacturers'  Club  of  Philadelphia  at  this  time  the  following  outline  of  a 
scheme  as  a  basis  for  the  required  legislation : 

*  Omitted.    See  sketch  of  Philadelphia  Harbor. 
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Two  of  the  leading  accessorieB  necessary  to  place  Philadelphia  on  the  highest 
plane  of  fitness  as  a  focns  for  international  commerce  have  passed  safely  throngh 
the  preliminary  stages  of  discussion;  of  designing,  and  of  full  antJiorization.  It  is 
also  c^tain  they  will  soon  pass  through  the  one  stage  yet  remaining,  namely,  tJiat 
of  completed  construction. 

These  are  a  well-remodeled  and  capacious  harbor,  and  a  belt-line  railway,  de- 
signed to  give  cheap,  impartial,  and  capable  rail  connection  between  aH  the  west 
shore  appliances  of  that  narbor  and  every  ^reat  railway  artery  which  does  now  or 
may  hereafter  connect  this  city  with  the  entire  country  of  the  Unit^  States. 

Another  feature  of  vital  importance  should  now  be  taken  up,  discussed,  designed, 
and  executed.  It  is  the  arranfi;ement  of  the  western  or  Philadelphia  side  of  our  new 
harbor.  If  this  arrangement  be  badly  planned,  or  but  partially  or  imperfectly  exe- 
cuted, the  harbor  and  the  belt  line  will  show  poor  results.  It  will  be  the  very  heart 
of  the  entire  system,  and  upon  its  efTectiveness  will  depend  the  vigor  and  volume  of 
the  whole  commercial  circulation. 

Certain  of  the  considerations  which  must  govern  a  wise  decision  upon  the  features 
of  this  most  important  matter  can  already  be  clearly  perceived.  Some  of  them  are 
as  follows : 

1.  The  improvements  must  be  so  designed  as  to  harmonize  with  the  general  plan 
of  harbor  improvement  which  may,  after  all  needful  conferences,  be  finally  adopted 
by  the  United  States  authorities. 

^^2.  It  must,  therefore,  be  a  design  not  subject  to  modification  or  neglect  by  indi- 
vidual owners,  throug^h  either  caprice,  greed,  or  indifference,  but  one  which  shall  be 
finally  and  authoritatively  determined,  and,  if  necessary,  executed  by  a  single  body 
or  commission  armed  with  ample  power. 

3.  It  should  clearly  be  intrusted  to  a  commission  of  trained  and  trusted  citizens, 
which  should  embrace  in  its  body  persons  of  known  ability  in  the  several  branches 
of  engineering,  financiering,  transportation,  and  commerce. 

4.  The  commission  should,  as  has  been  done  in  like  cases  in  other  great  commer- 
cial centers,  such  as  Antwerp,  Liverpool,  New  York,  and  Montreal,  be  invested  (for 
the  purposes  confided  to  it)  with  the  right  of  eminent  domain,  with  power  to  raise 
money  for  construction  upon  a  mortgage  of  the  property  placed  in  its  charge,  and 
which  it  may  acquire  or  create,  and  of  the  revenue  therenrom,  with  the  right  to  fix 
and  collect  tarifi^s  for  the  use  oi  such  property,  and  appropriate  these  collections  to 
expenses,  interest,  etc. 

5.  The  right  to  acquire  and  own  the  amplest  accommodations  for  the  traffic  of 
each  railroad  company  and  eaoh  steamship  line  should  be  permitted  to  such  organi- 
zations, subject  to  the  one  condition  that  their  improvements  shaJl  be  brought  into 
conformity  with  the  general  plan  hereafter  adopted. 

6.  Abundant  accommodation  should  be  provided  for  every  sort  of  transient  vessel, 
car,  or  vehicle,  and  for  every  kind  of  trade  seeking  transfer  between  land  and  water. 
Every  description  of  approved  appliances  for  cheapening  and  quickening  such  tnms- 
fers  should  be  provided  therefor. 

7.  To  create  such  a  commission  will  require  legislative'  action,  and  this  SMstion 
should  be  promptly  procured,  and  in  a  well-devised  and  lawful  form. 

8.  The  shore  plan  will  clearly  require  piers  of  abundant  length  (some  long  enough 
to  shelter  the  largest  steamships  likely  to  be  soon  constructed),  of  ample  width  to 
accommodate  railway  tracks,  and  furnish  temporary  storage  of  cargoes,  separated  by 
docks  wide  enough  to  accommodate,  on  each  side,  a  vessel  of  the  extremest  width, 
with  abundant  operating  space  between  them.  It  will  require  a  shoreway  between 
bulkhead  line  and  building  line  of  a  width  sufficient  to  provide  fo a  sheds  along  the 
bulkheads  (in  which  transferring  can  be  done  as  well  as  on  piers,  and  which  can 
ultimately  support  above  an  elevated  railway  for  passenger  service),  for  plenty  of 
railway  tracks,  and  for  wide  wagon  and  foot  ways.  Hence  the  Board  of  United 
States  Engineers  should  at  once  be' urged  to  fix  the  pier  line  on  the  Philadelphia 
side  of  the  river,  as  much  towards  the  east  as  a  proper  reference  to  the  needed  width 
and  depth  of  the  river  will  permit.  It  ou^ht  to  be  so  located,  if  practicable,  as  to 
be  at  least  1,000  feet  east  of  the  present  building  line  on  the  west  side  of  Delaware 
avenue. 

Respectfully,  your  obedient  servants, 

Charles  N.  Thorpe, 
B.  C.  Potts, 
CuAS.  Heber  Clark, 
Wm.  Nelson  West, 
John  G.  Croxton, 
Theodore  Justice, 
Frank  L.  Neall, 
Committee  an  Commerce  and  Transporiation  of 

the  Mant^oGturen^  Club  of  FhAladeiphia. 
Maj.  C.  W.  Ratmovd, 

Corps  of£ngineer$. 
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jjetter  of  major  c.  w.  raymo^'d,  cokp6  of  rngikeera. 

Ujoted  States  Engineer  Office, 
Philadelphia,  Pa.,  Deceniber^Sl,  1890. 
GKMTLEBfBN :  I  beg  to  acknowledge  the  receipt  of  your  letter  of  tliis  date  with 
reference  to  the  improvement  of  Philadelphia  Harbor  and  the  reconstmction  of  the 
water  front.    I  will  lay  it  before  the  Board  of  Engineers  at  its  meeting  on  January 
2,  and  I  assure  yon  that  it  will  receive  the  most  careful  consideration. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major f  Corf  9  of£ngineer». 
Mr.  Charles  K.  Thorpe  and  others, 
Committee  on  Commerce  and  TranmortaHon, 

Manufaeiuronf  Club,  Phil€idelphia,  Pa. 


C.    PBOPOSED    CHANGE    IN    THE    HARBOR     LINES     OPPOSITE     PETTY 


LETTER  OP  J.  WARREN   COULSTON,   COUNSEL   FOR    THE  WM.  CRAMP 
Se  SONS  SHIP  AND  ENGINE  BUILDING  COMPANY,  AND  OTHERS. 

Philadelphia,  Pa.,  January  8,  1891. 
Sir:  As  counsel  for  The  William  Cramp  &  Sons  Ship  and  Engine 
Building  Company  and  others,  we  have  the  honor  to  submit  herewith 
copies  of  two  communications  and  a  plan,  which  were  presented  to  the 
Board  of  Engineers  appointed  to  recommend  to  the  honorable  Secretary 
of  War  permanent  harbor  lines  on  the  Delaware  Eiver.  in  which,  among 
other  things,  it  is  proposed  to  purchase  and  donate  to  ihe  United  States 
Government,  for  the  purposes  mentioned,  a  strip  of  land  upon  Petty 
Island. 

From  an  intimation  which  has  been  made  to  us,  we  are  led  to  believe 
that  the  Board  considers  that  the  proposition  made  to  it  does  not  come 
within  the  scope  of  its  instructions,  and  we  therefore  most  respectfully 
request  that  you  will  refer  the  same  to  it  for  investigation,  and  report 
to  you,  upon  the  feasibility  and  desirability  of  fixing  the  harbor  lines  on 
Petty  Island  and  on  the  western  side  of  the  channel  opposite  thereto, 
as  has  been  proposed  in  the  communications  to  the  Board  herein  referred 
to,  or  with  such  modifications  thereof  as  the  Board  may  in  its  discretion 
deem  wise  in  view  of  the  large  interests  located  in  that  vicinity. 

We  beg  to  submit  to  you  that  an  investigation  wiU  disclose  the  fact 
that  the  shipbuilding  yards  opposite  Petty  Island  have  no  room  to 
build  large  ships,  unless  facilities  are  granted  by  which  the  launching 
ways  can  be  extended  fiirther  to  the  eastward.  As  the  modem  type  of 
steamship  is  between  500  and  600  feet  in  length,  and  additionar  room 
by  the  extension  of  the  harbor  lines  is  necessary,  we  beg  that  you  will 
accede  to  the  request  herein  made. 
Your  obedient  servant, 

J.  Warren  Coulson, 
Counsel  for  The  William  Cramp  &  Sons  Ship  and  Engine 
Building  Co.; Charles  Hillman,  Ship  and  Ungine  Building 
Co.^Neafie  db  Levy^  Ship-builders^  a/nd  others. 
Hon.  Bedfield  Proctor, 

Secretary  of  War, 
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[First  indonement.] 

Office  Chief  of  Enghneebs, 

U.  8.  Army, 
Jemuary  13^  1891. 
Eespectfally  referred  to  the  Board  of  Engineers  constitated  to  con- 
sider and  report  upon  the  subject  of  harbor  lines  of  the  port  of  Phila- 
delphiay  Pa. 

H.  M.  Adams, 
MajoTy  Corps  of  Engineer 8^  in  charge. 

pSeoond  iiidoneiiiflat.[ 

tr.  8.  Engineer  Office, 
BcUtimorey  Md.j  Jamuary  20^  1891, 
BespectfoUy  returned  to  the  Chief  of  Engineers,  accompanied  by  a 
report  from  the  Board. 

Wm.  p.  Cbaighill., 
Colonel^  Corps  of  Engineers^  U.  S.  A. 


LETTER  OF  THE  WILLIAM  CRAMP  A  SONS  SHIP  AND  ENGINE  BUILDINa  COMPANY. 

Philadelphia^  Pa.,  January  9,  1891. 
Sir  :  I  have  read  and  approved  the  communication  of  our  counsel  of  this  date,  rel- 
ative to  the  extension  of  the  harbor  lines  on  the  Delaware  River,  and  the  request 
therein  contained,  and  I  earnestly  urce  a  prompt  reference  of  the  subject  to  the  Board 
of  Engineers  of  the  harbor  lines  on  the  Delaware  River. 
I  have  the  honor  to  be,  your  obedient  servant, 

The  Wm.  Cramp  &,  Sons  Ship  and  Engine  Building  Co., 

Chas.  H.  Cramp,  PrendenU 
Hon.  Redfield  Proctor, 

Secretary  of  nor. 


Chap.  1M.— An  act  to  facilitate  the  proeeoution  of  works  projected  for  the  improTement  of  rivers  and 

harbors. 

Be  it  enacted  hy  the  Senate  and  Stmae  of  Representatives  of  the  United  Stat^  of  America 
in  Congress  asseiribled.  That  the  Secretary  of  War  may  cause  proceedings  to  be  insti- 
tuted, in  the  name  of  the  United  States,  m  any  court  having  jurisdiction  of  such  pro- 
ceedings, for  the  acquirement  by  condemnation  of  any  land,  right  of  way,  or  material 
needea  to  enable  him  to  maintain,  oj^erate,  or  prosecute  works  for  the  miprovement 
of  rivers  and  harbors  for  which  provision  has  oeen  made  by  law;  such  proceedings 
to  be  prosecuted  in  accordance  with  the  laws  relating  to  suits  for  the  condemnation 
of  property  of  the  States  wherein  the  proceedings  may  be  instituted :  Provided,  kme- 
ever,  That  when  the  owner  of  such  land,  ri^ht  of  way,  or  material  shall  fix  a  price 
for  the  same,  which  in  the  opinion  of  tne  Secretary  of  War  shall  be  reasonable,  he 
may  purchase  the  same  at  such  price  without  further  delay :  And  provided  further, 
That  the  Secretary  of  War  is  hereby  authorized  to  accept  donations  of  lands,  or 
materials  rc({uired  for  the  maintenance  or  prosecution  of  such  works. 

Approved  April  24, 1888. 


LKXTI'-.R  OF  the  WM.   CRAMP  A  SONS  SHIP  AND  ENGINE  BUILDING  COMPANY. 

Philadelphia,  Pa.,  July  16,  1890. 

Gentlemen  :  The  undersij^ed  are  owners  of  property  in  the  city  of  Philadelphia 
fronting  on  the  Delaware  River,  opposite  Petty  Island. 

They  respectfully  submit  to  your  nonorable  body  a  plan  upon  which  two  parallel 
lines  have  been  drawn  in  red,  at  a  distance  of  2,000  feet  from  each  other,  which  they 
ask  shall  be  laid  down  as  the  harbor  lines  in  that  locality.    The  interests  represented 
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1)y  n«  reqtdre  retry  lon^  piers,  aad  so  important  is  this  thAt  if  the  honorable  Secre- 
tary of  war  shall,  in  his  wisaom,  adopt  and  fix  the  exterior  wharf  lines  as  above* 
described  and  located^  the  strip  of  ground  on  Petty'  Island  lying  between  the  line  in 
red  and  the  easterly  line  upon  which  the  proceedings  in  condemnation  of  property 
upon  Petty  Island  were  had,  will  be  purchased  by  the  undersigned  and  ceded  to  the 
XJnited  States^  without  charge. 

Ths  Wm.  Cramp  &  Sons  Ship  and  Enoinx  Buildino  Co., 

Chas.  H.  Cramp,  FreMmU 

Col.  W.  P.  CRAlGHnXy 
Col.  C.  B.  COMSTOOK, 

Maj.  C.  W.  Raymond, 

Board  of  Engiineora  on  Harhor  Lin^, 


rSTTBR  of  THB  WM.   CRAMP  A  SONS  SHIP   AND   RNGINE   BUILDING   COMPANT,  AND 

OTHBR8,   OWNERS  OF  PROPERTY  FRONTING  ON  THE  DELAWARE    RIVER    OPPOSITE 

PETTY  ISLAND. 

PHILADELPHIA,  Pa.,  July  16, 1890, 

Gentlemen:  The  undersigned  are  owners  of  property  in  the  city  of  Philadelphia 
fronting  on  the  Delaware  River  opposite  Petty  Island. 

They  respectftdly  submit  to  your  honorable  body  a  plan  upon  which  two  parallel 
lines  have  been  drawn  in  red,  at  a  distance  of  2,000  feet  from  each  other,  which  they 
ask  shaU  be  laid  down  as  the  harbor  lines  in  that  locality^  because  the  business  inter- 
ests represented  by  them  require  very  long  piers,  and  it  is  absolutely  necessary  that 
provision  shall  be  made  for  an  extension  of  them  beyond  the  present  port  warden 

The  Wm.  Cramp  A;  Sons  Ship  and  Engine  Building  Co., 

Chas.  H.  Cramp,  PreHdeni. 
J.  P.  Morris  A,  Co.,  James  B.  Thompson,  Vioe-PreaidonU 
Hughes  &  Patterson,  Delaware  Rolling  Mills, 
Butcher's  Ice  and  Coal  Co.  (limited). 
Kensington  Engine  Works  (limitbd). 
Charles  Hillman  &  Co. 
Neafib  &.  Levy. 
Lehigh  Valley  R.  R.  Co., 

By  Chas.  Hartshorne,  Viee-PresidmU 
The  Lehigh  Coal  and  Navigation  Co., 
By  J.  S.  Harris,  PreHdenU 

Col.  W.   P.  CRAIGHILLy 
Col.  C.   B.  COMSTOCK, 

Maj.  C.  W.  Raymond, 

Board  of  Engineers  on  Harhor  lAnee. 


letter  of  the  assistant  secretary  op  war. 

War  Department, 
Washinfftonj  January  1J2,  1891, 

Sir:  I  have,  agreeably  to  your  request,  submitted  to  the  Engineer 
Corps  the  papers  you  left  with  me  the  other  day  in  reference  to  the 
change  of  the  harbor  lines  in  the  Delaware  Biver  at  Philadelphia,  and 
the  matter  will  no  doubt  be  submitted  by  the  Chief  of  Engineers  to  the 
Board  on  harbor  lines  at  Philadelphia. 

In  this  connection  I  beg  leave  to  call  your  attention  to  the  fact  that 
the  project  was  submitted  to  Congress,  and  upon  that  the  appropria- 
tion of  $200,000  was  made.  That  project  being  the  one  on  which  Con- 
gress acted,  there  is  no  authority  to  go  outside  of  it  and  to  use  any  of 
the  money  appropriated  for  excavating  on  Petty  Island  east  of  the 
line  already  established.  If  the  desired  change  of  lines  is  made,  it  will 
probably  be  necessary  for  some  provision  to  be  made  for  excavating 
from  tiie  present  line  back  to  the  line  to  be  established.  Your  atten- 
tion is  reapectftdly  called  to  page  4  of  the  river  and  harbor  act  of  Sep- 
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tember  19, 1890,  commencing  at  the  bottom  of  page  4  and  extending  on 
the  top  of  page  5. 
The  work  has  been  advertised  for  bidders. 
Very  respectfully, 

L.  A.  Grant, 
J.  Warren  Coulston,  Esq.,  Assistant  Secretary  of  War. 

Philadelphia^  Pa. 


report  of  the  board  of  engineers, 

United  States  Engineer  Office, 

PhiladelpJUaj  Pa.^  January  20^  1891. 

General:  The  Board  of  Engineers,  constituted  by  Special  Orders, 
No.  20,  Headquarters,  Corps  of  Engineers,  dated  February  25, 1889,  to 
establish  the  harbor  lines  of  the  port  of  Philadelphia,  has  the  honor  to 
submit  the  following  rei)ort  upon  a  proposed  change  in  the  harbor  lines 
opposite  Petty  Island,  in  the  Delaware  Biver,  requested  by  Mr.  J. 
Warren  Coulston,  attorney  for  William  Cramp  &  Sons,  and  other  ship- 
building firms,  in  letter  to  the  Secretary  of  War,  dated  January  8, 1891, 
which  letter  was  referred  to  the  Board  by  your  indorsement  of  the  13th 
instant: 

It  is  proposed  to  advance  the  harbor  line  on  the  Philadelphia  shore 
so  as  to  afford  needed  facilities  for  the  construction  and  launching  of 
large  ships,  and  to  partly  compensate  for  this  advance  by  increasing 
the  excavation  along  the  north  shore  of  Petty  Island,  the  parties  in- 
terested offering  to  donate  to  the  United  States  the  additional  land  on 
the  island  necessary  for  this  purpose.  The  lines  proposed  are  shown 
upon  the  map  accompanying  Mr.  Coulston's  letter. 

The  existing  harbor  lines  conform  to  the  adopted  project  for  the  im- 
provement of  the  harbor.  The  proposed  modification  of  these  lines 
narrows  the  projected  width  of  the  Petty  Island  Channel  from  2,000  feet 
to  1,900  feet.  This  change  the  Board  considers  undesirable,  out  the 
objection  can  be  obviated  by  placing  the  harbor  line  100  feet  further 
towards  the  Philadelphia  shore.  The  modification,  thus  amended,  in- 
volves the  removal  of  additional  material  to  the  extent  of  about  900,000 
cubic  yards  at  an  estimated  cost  of  about  $180,000.  It  also  involves  a 
change  of  about  4°  in  the  direction  of  tlie  axis  of  the  Petty  Island 
channel,  but  the  Board  considers  this  a  not  very  serious  objection. 

The  adoi)tion  of  the  proposed  harbor  lines  will  require  a  modification 
of  the  project  for  the  improvement  of  Philadelphia  Harbor,  increasing 
the  cost  thereof,  and  this  is  contrary  to  the  provisions  of  the  river  and 
harbor  act  of  September  19, 1890.  The  Board  sees  no  strong  objection 
to  the  modification,  amended  as  above  so  as  to  retain  a  channel  width 
of  2,000  feet,  pro\aded  the  additional  cost  involved  for  dredging,  land, 
and  all  other  purposes,  be  defrayed  without  expense  to  the  United 
States. 

Mr.  Coulston's  letter  to  the  Secretary  of  War,  with  accompanying 
inclosures,  is  herewith  returned. 

Bespectfdlly  submitted.  Wm.  P.  CRAiainLL, 

Colonel^  Corps  of  Engineers. 

C.   B.  COMSTOCK, 

Col.  of  Engrs.  and  Bvt.  Brig.  Qen. 
C.  W.  Eaymond, 
Major ^  Corps  of  Engineers^. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
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ADDITIONAL  INDORSEMENTS  ON  LETTER  OP  J.  WARREN  COTJIiSTON, 
ESQ.,  DATED  JANUARY  8,  1891,  TO  THE  SECRETARY  OJ"  WAR,  RE- 
FERRED TO  THE  BOARD  OF  ENGINEERS. 

[Third  indorsement.] 

Office  Ohhep  of  Engineers, 

U.  8.  Army, 

Jcmuary  23j  1891. 
Bespectfiilly  retamed  to  the  Secretary  of  War. 
Ill  ttie  matter  of  proi)08ed  change  desired  by  shipbuilding  flnns  in 
harbor  lines  in  Delaware  River,  at  Philadelphia,  opposite  Petty  Island. 

This  paper  was  referred  to  the  Board  of  Engineers,  constituted  to 
consider  and  report  upon  the  subject  of  harbor  lines  of  the  port  of  Phila- 
delphia, and  the  report  of  the  Board  in  regard  to  the  matter  is  here- 
with submitted.    This  report  of  the  Board  is  concurred  in  by  me. 

In  view  of  the  letter  of  the  Assistant  Secretary  of  War,  of  January 
12,  it  is  recommended  that  the  papers  be  filed. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

[Fourth  indorsement.] 

War  Department, 

January  24^  1891. 
Respectftilly  returned  to  the  Chief  of  Engineers  with  his  recom- 
mendation  approved. 

It  is,  however,  suggested  that  it  would  be  well  to  forward  to  the  peti- 
tioners, directed  to  J.  Warren  Coulston,  esq.,  505  Chestnut  street, 
Philadelphia,  Pa.,  a  copy  of  the  report  of  the  Board  of  Engineers,  hav- 
ing in  charge  the  harbor  lines  at  Philadelphia,  inasmuch  as  it  was  sug- 
gested to  him  that  the  petition  would  be  referred  to  that  Board,  and  it 
is  possible  that  it  may  bring  out  a  proposition  to  raise  the  necessary 
money  for  the  additional  dredging. 

L,*A.  Grant, 
Assistant  Secretary  of  Wa/r. 

[Pif^  indorsement.] 

Ofpioe  Chief  of  Engineers, 

U.  S.  AR]ynr, 
March  6^  1891. 
Bespectfiilly  returned  to  the  Secretary  of  War. 
In  l^e  matter  of  modification  of  project  for  the  improvement  of  the 
harbor  of  Philadelphia. 
The  sundry  civil  bill,  approved  March  3, 1891,  provides  that — 

For  impTOTing  harbor  at  Philadelphia,  Pa. :  Continaing  improyement^  removal  of 
Smith  lalaiid  and  Windmin  Island,  Pennsylvania,  and  jPetty  Island,  New  Jersey, 
and  adjacent  shoals,  $300,000:  Provided,  That  the  ^lan  for  the  improvement  may  be 
modified  by  changing  the  line  limiting  the  excavation  on  Petty  Island  to  snch  posi- 
tion as  the  Secretary  of  War  may  consider  desirable,  and  the  material  to  be  removed 
from  said  islands  and  shoals  nnder  this  appropriation  and  appropriations  heretofore 
made,  i^aU  be  deposited  and  spread  on  League  Island,  and  to  the  extent  of  the  cost  of 
SQoh  deposit  and  spreading  the  said  appropriations  are  hereby  made  available :  Fro- 
tided  further,  That  the  title  to  any  additional  lands  acquired  for  this  purpose  shall 
be  vested  in  the  United  States  without  charge  to  the  latter. 

It  is  recommended  that  the  project  for  improvement  of  Philadelphia 
Hai'bor  be  modified  by  changing  tlie  boundary  of  the  pai-t  of  Petty 
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Island  to  be  remoyed  to  the  red  line  shown  on  the  bine  print  hereiriitliy 
provided,  ^^That  the  title  to  any  additional  landfi  acquired  for  the  pur* 
pose  shall  be  vested  in  the  United  States  without  charge  to  the  latter." 

Thos.  LiNObLN  Casey, 
Brig.  Qen,,  Chief  of  Ihmineers. 

(Sizt^  indonoiMnt.] 

Wab  Depabtmettt, 

March  7, 1891. 
Approved  as  reconunended  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Asst.  Secretary  of  War. 

[Serenth  indorsement.] 

Office  Chief  op  Enoikeebs, 

U.  S.  Aemy, 
March  7, 1891. 
Eespectfiilly  referred  to  Msg.  C.  W.  Raymond,  Corps  of  Engineers,  for 
his  information  and  guidance.    Attention  is  called  to  the  fifth  andsixth 
indorsements.    Major  Raymond  will  please  have  the  new  line  staked 
out  on  Petty  Island  and  inform  Mr.  Coulston  of  the  conditions  under 
which  the  project  is  modified. 
To  be  noted  and  returned  to  this  office. 
By  command  of  Brigadier-General  Casey. 

H.  M.  Adams, 
Major y  Corps  of  Engineers. 

[Eighth  indorsement.] 

XJ.  S.  Engineer  Office, 
Philadelphia,  Pa.,  March  10, 1891. 
Eespectfiilly  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
Id  compliance  with  Department  instructions  contained  in  the  seventh 
indorsement,  Mr.  Coulston  has  been  notified  of  the  conditions  under 
Avhich  the  project  is  modified  by  the  Secretary  of  War;  and  the  new 
line  on  Petty  Island  will  be  staked  out  as  soon  as  the  weather  permits. 

C.  W.  Raymond, 
Major ^  Corps  of  JSngineers. 
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IMPBOVEMENT  OP  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  ON  EAST- 
ERN SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA;  AND  OF 
INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY,  DELAWARE. 


REPORT  OF  WM.  F,  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  TEAR 
ENDING  JUNE  SO,  1891,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

IMPROVEMENTS. 


1.  Wilmington  Hftrbor.  Delaware. 

2.  Ice-harbor  at  New  Castle,  Delaware. 

3.  Appoqninnimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  St.  Jonea  River.  Delaware. 

6.  Mispillion  Creek,  D^aware. 

7.  Broadkiln  River,  Delaware. 

8.  Inland  water-way  from  Chincoteagae 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

9.  Snflqnehanna  River,  above  and  below 

Havre  de  Grace,  Maryland. 

10.  North  East  River,  Maryland. 

11.  Elk  River,  Maryland. 


12.  Fairlee  Creek,  Maryland. 

13.  Chester  River,  Maryland,  from 

Crumpton  to  Jones  Landing. 

14.  Choptank  River,  Mairland. 
16.  Cambridge  Harbor.  Maryland. 

16.  Wicomico  River,  Maryltmd. 

17.  Manokin  River,  Maryland. 

18.  Onancock  Harbor,  Virginia. 

19.  Harbor  at  Cape  Charlos  City,  Vir- 

ginia, and  approaches  by  Chenton 
(Cherrystone)  Inlet. 

20.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


21.  Linchester  River,  Maryland. 

22.  Nanticoke  River,  Maryland,  the 

northwest  fork  of  the  same. 

23.  Tangier  Harbor,  Virjrinia. 

24.  Broad  Creek  River,  Celaware. 


25.  Turner  Creek,  Maryland. 

26.  La  Trappe  [River],  Maryland. 

27.  Warwick  [River],  Maryland. 

28.  Broad  Creek,  Mainland. 


HARBOR  LINES. 
29.  Establishment  of  harbor  lines  at  New  Castle,  Delaware. 


United  States  Engineer  Office, 

Wilmington^  Del,  July  9, 1891. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  dbarge  for  the  fis- 
cal year  ending  Jnne  ao,  1891. 

1135 
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I  was  ably  assisted  dnring  the  year  by  Mr.  A.  Stierle,  assistant  en- 
gineer^ in  the  prosecution  of  these  works. 

Very  respectfdlly^  your  obedient  servant, 

WM.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Ungvneersy  U.  8.  A. 


Hx. 
DCPROVEMBNT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $30,000 
for  the  improvement  of  this  harbor,  and  on  January  21, 1891,  a  contract 
was  made  with  the  Atlas  Dredging  Company,  of  Wilmington,  Del.,  for 
dredging,  in  accordance  with  the  approved  project.  The  contract  price, 
8  cents  per  cubic  yard,  measured  in  scows,  is  an  unusually  low  one 
and  permits  of  removing  a  larger  amount  of  material  than  was  contem- 
plated. 

Operations  began  on  February  11, 1891,  above  the  railroad  bridge  of 
the  branch  of  the  New  Castle  cut-off,  below  the  mouth  of  Brandywine 
Creek,  at  a  point  where  dredging  was  suspended  at  the  close  of  opera- 
tions m  1889.  At  the  end  of  the  fiscal  year  235,340  cubic  yards  had 
been  removed,  and  $17,143.39  had  been  expended  making  a  channel 
5.200  feet  long  from  the  place  of  beginning  to  a  point  600  feet  above  the 
Third  Street  Bridge,  160  feet  wide  and  15  feet  deep  at  mean  low  water. 
The  dredged  material  was  mud  and  was  deposited  in  a  cove  of  the  Del- 
aware River  below  Edgemoor.  The  work  is  still  in  progress  and  will  be 
completed,  it  is  expected,  by  August  1, 1891. 

The  approved  project  is  for  a  15-foot  low-water  channel  150  feet  wide 
from  the  mouth  of  the  Christiana  River  to  the  Boiling  Mill  Whari^  4,750 
feet  above  the  outer  end  of  the  jetty :  100  feet  wide  from  this  wharf  to 
the  Delaware  and  Western  Railroad  Bridge,  and  75  feet  wide  from  this 
bridge  to  the  pulp  works;  also,  a  channel  12  feet  deep  and  50  feet  wide 
from  the  pulp  works  to  the  Delaware  Railroad  Bridge,  and  the  construc- 
tion of  a  jetty  at  the  mouth  of  the  river.  This  project  was  recom- 
mended by  a  Board  of  Engineers  in  1881,  at  an  estimated  cost  of 
$175,551.  The  construction  of  the  jetty  and  dredging  operations  were  be- 
gun the  following  year.  On  page  662,  Annual  Report  of  the  Chief  of 
Engineers  for  1883,  a  revised  estimate  is  given  for  iSie  completion  of  the 

E reject.  This  estimate  increases  the  channel  width  of  the  whole  section 
rom  the  RoUing  Mill  Wharf  to  the  pulp  works  to  150  feet,  and  makes  no 
provision  for  a  12-foot  channel  from  the  pulp  works  to  the  Delaware 
Railroad  Bridge,  the  total  cost  being  given  at  $191,384,  exclusive  of  the 
cost  of  the  jetty,  which  was  then  nearly  completed. 

A  change  in  the  plan  of  the  jetty  was  made  in  1884,  providing  for  an 
additional  height  of  4  feet  and  an  extension  of  322  feet  in  length. 

Up  to  the  year  1871  the  General  Government  had  at  various  times 
expended  $32,356  in  improving  the  navigable  channel  of  the  Christiana 
River.  Between  the  years  1871  and  1881  improvements  continued 
under  a  project  for  a  12-foot  low-water  channel  100  to  200  feet  wide, 
and  $83,000  were  expended  to  complete  it  Since  1881  $170,914.44 
have  been  expended,  making  a  total  of  $303,913.83  at  the  close  of  the 
fiscal  year  ending  June  30, 1891. 
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Ab  fhe  river  and  harbor  act  of  September  19, 1880,  directs  tbe  Sec- 
retary of  War  to  appoint  a  commission,  who  shall  make  a  survey  of  the 
tidal  streams  forming  the  harbor  of  Wilmington  and  a  report  and  plan 
for  a  permanent  improvelnent,  the  usaal  recommendation  for  the  appli- 
cation of  any  fiinds  for  the  fiscal  year  ending  June  30, 1893,  is  omitted. 

WilminjE^n  is  a  port  of  entr^  and  in  the  collection  district  of  Delaware.  The 
amoont  of  revenne  collected  daring  the  fiscal  year  ending  June  30^  1891,  is  $15,217.04. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

JnlyU,  1836 $15,000 

March3,  1837 8,000 

Jnly7, 1838 9,356 

Jnly  11,  1870 15,000 

June  10, 1872 10,000 

March3,  1873 6,000 

June23,  1874 6,000 

March  3,  1875 10,000 

August  4, 1876 16,000 

JunelS,  1878 7,000 


By  act  approved — 

March  3,  1879 $3,500 

June  14,  1880 10,000 

March  3,  1881 50,000 

By  act  passed  August  2, 1882 50, 000 

By  act  approved — 

July5,  1884 25,000 

Augusts,  1886 18,750 

By  act  of  August  11,  1888 30,000 

By  act  api)roved  September  19, 

1890 30,000 


The  snm  of  $2,411.22  of  the  above  appropriations  has  been  carried  to 
the  snrplns  fiind  of  the  Treasury. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,835.56 

Amount  appropriated  by  act  approved  September  19,  1890 30, 000. 00 

32,835.56 
JuneSO,  1891,  amount  expended  during  fiscal  year 17,143.39 

July  1, 1891,  balance  unexpended 15,692.17 

July  1, 1891,  outstanding  liabilities $5,365.27 

July  1, 1891,  amount  covered  by  uncompleted  contracts 5, 172. 80 

10,538.07 

Julyl,  1891,  balance  avaUable 5,154.10 

{Amount  (estimated)  required  for  completion  of  existing  project 87, 634. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendms  June  30, 1893    87, 634. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitraot  ofproponaU  received  a%d  opened  January  Ig,  1891,  ^  Gen,  Wm.  F,  JShniik,  United 
Siaiee  Agent,  far  dredging  in  Wilmington  Harbor,  Delaware, 


No. 

ITame  uid  address  of  bidder. 

Timew 

Price  per 
onbic  yard 

Commence.  |    Complete. 

in  scows. 

1 

i            ! 

rnmlcC.  Somers.  Camden,  y.  J 'Apr.    1, 1891  ^  Sept.  30, 18»1 

Atlas  Dredging  Company,  WUmington, Del !....do Jane30,1891 

National  Dredging  Company.  Wilmington. Del ....do Dec.    1,1891 

8.9 

Contract  with  Atlas  Dredging  Company. 
BNa  91 72 
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OOMUKBCIAI.  STATISTICS* 

MainHme  ImHneBSof  WHmtngion^  Del,,  from  data  kindly  furnished  by  Mr.  E.  Kerehaw, 
Mrhar  master,  far  the  year  ending  Deoember  SI,  1890, 


ClaM. 


B*ir  produotB 

Haniinotaied  prodaots 
Agrioaltaral  nrodaoto . 
Graaenl mftronandiiift . .. 

Total 


872,947 
U9,060 

8,eoo 
72,eoo 


TahM. 


$1,602,000 

18,100,000 

00,800 

8,080,000 


668,197     18,521,800 


Vessels  trading  in  WUmingUm  Sarhor,  Delaware, 


GIam  of  Teasel. 


No. 


Aggregate 
tonnage. 


Draft 


Trips. 


Pasaenger  steamers . 
Freight  stesmers ... 

TogDOftts 

Schooners 


64i 

1,617 

228 

4,267 


7  8 
4  8 
4       12 


Twloe  a  day  each. 
Daily  and  weekly. 
Constantly. 
Do. 


STinnher  of  passengers  carried 117,910 

Vessels  built  and  repaired  at  Wilmington,  Del,,  dwring  the  year  ending  Jvme  SO,  1891, 


Class  of  TSSssL 


Ka 


tslton- 


Draftoflarg- 
est  yesseT 

when  leaving 
shipysrd. 


Calonlated 
mazibniisB 

draft,  when 
loaded,  of 

IfirgestTessel 
bnnt. 


BoUt: 


Freights 

PssMDger  and  freight  steamers  . 

Towing  steamer 

Berenne  steamers 

Schooners 

Scows,  targes,  and  floats 

S^aired: 

Steamers 

Ssil  yessda,  hsrges,  snd  scows. 


1,685 
8,910 
7,802 
284 
280 
1,126 
8,043 

5,192 
20,805 


Feet, 


4 


F$sL 


18* 


These  data  were  famished  by  the  followiog  shipbuilding  firms :  The  Harlan  &, 
Hollingsworth  Company,  the  Jaokson  &.  Sharp  Company,  the  Posey  &,  Jones  Com-' 
pany,  and  Enoch  Moore. 


bepobt  of  commission  on  impboyement  of  wilmington  habbob, 

delawabe. 

United  States  Enoineeb  Office, 

Fhiladelphiay  Fa.^  June  18^  1891. 
The  Oommissioii  constituted  by  Special  Orders,  No.  ^^  Headqnarters, 
Corps  of  Engineers,  dated  Washington,  D.  C,  September  ^,  1890,  to 
consider  and  report  ax>on  the  improvement  of  the  harbor  of  Wilmington, 
Del.,  under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  has  the  honor  to  submit  the  following  report: 
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The  act  of  September  19, 1890,  provides  as  follows: 

The  Secretary  of  War  is  directed  to  appoint  a  commiBsion  of  three  persons,  one  of 
\«'bom  shall  be  a  civil  engineer  of  experience  in  the  improvement  of  rivers  and  har- 
bors, who  shall  proceed  to  make  an  accurate  snrvey  ot  the  tidal  streams  which  form 
tlic  harbor  of  Wilmington,  Delaware,  making  all  necessary  observations  to  obtain  all 
the  data  required  for  a  plan  fur  the  x)enuanent  iuii)rovement  of  the  harbor  to  suit 
the  present  and  prospective  wants  of  commerce  and  navigation;  and  that  said  oom- 
iiiissiuners  shall,  as  soon  as  possible,  make  to  the  Secretary  of  War  a  repoit,  submit- 
ting with  it  a  plan  for  the  improvement  of  said  harbor. 

By  order  of  the  senior  member,  the  Commission  was  convened  at 
WiImin|]:ton,  Del.,  October  22,  1890.  After  a  review  of  existing  maps 
and  data  relating  to  the  improvement  an  inspection  was  made  of  the 
harbor,  and  the  following  general  plan  was  adoi)ted  as  to  the  character 
and  extent  of  the  surveys  and  tidal  observations  which  would  be  re- 
quired for  the  discharge  of  the  duties  of  the  Commission :  A  complete 
resurvey  of  Christiana  Kiver  from  its  montli  to  the  pulp  works,  includ- 
ing a  sui-vey  of  the  Delaware  liiver  in  front  of  the  mouth  of  the  Chris- 
tiana; an  examination  of  Brandy  wine  ('reek  between  its  junction  with 
the  Christiana  and  Market  Street  Bridge  for  the  purpose  of  comparison 
with  the  survey  of  1883;  current  and  tidal  observations  to  be  made  at 
the  mouth  of  the  Christiana  and  in  the  Delaware  River  adjacent  thereto, 
at  the  confluence  of  the  Brandywine,  and  in  the  reach  of  river  near  the 
pulp  works;  and  a  reconnoissance  of  the  Brandy  wine  and  Christiana 
above  tidal  influence,  to  determine  the  inflow  into  the  basin  from  above 
such  points. 

The  field  work  for  the  foregoing  was  ac»complished  in  November  and 
December,  1890;  it  was  subsequently  determined  that  ro<5k  borings 
were  required  in  the  vicinity  of  Third  Street  Bridge,  and  these  were 
made  in  April,  1891. 

Ul)on  the  completion  of  the  maps  of  the  survey,  and  at  the  request  of 
those  interested  in  the  improvement,  the  Commission  held  a  public  meet- 
ing at  Wilmington,  Del.,  on  February  16,  1891.  At  this  meeting  the 
leading  commercial  interests  of  the  city  were  represented,  and  after  a 
full  expression  of  opinion  a  series  of  resolutions  was  transmitted  to  the 
Commission  indicating  the  character  and  extent  of  the  desu*ed  improve- 
ment, which  may  be  summarized  as  follows :  The  formation  by  dredging  of 
a  channel  in  the  Christiana  River  from  its  mouth  to  the  Delaware  and 
Westera  Railroad  Bridge  300  feet  wide  and  24  feet  deep  at  mean  low 
water,  and  from  thence  to  the  upper  bridges  a  channel  20  feet  deep; 
the  i)rotection  of  the  shores  of  the  river  by  revetment  at  all  places 
where  peimanent  wharves  are  not  erected;  tlie  formation  of  a  cut-ofl:' 
through  the  neels.  of  land  separating  the  Brandywine  and'  Christiana, 
and  the  formation  of  a  channel  in  the  Brandywine  150  feet  wide  and 
10  feet  deep  from  the  Christiana  to  the  Market  Street  Bridge.  A  copy 
of  the  resolutions  is  appended  hereto. 

DESCRIPTION   OF  WILMINGTON   HARBOR. 

Christiana  River  discharges  into  the  Delaware  River  at  a  point  about 
TO  miles  below  the  city  of  Philadelphia.  One  and  a  half  miles  above 
its  mouth  is  the  confluence  of  Brandywine  Creek,  and  the  city  of  Wil- 
mington is  located  upon  the  area  direitly  west  of  the  junction  of  these 
streams.  The  harbor  of  Wilmington  includes  about  4  miles  of  the 
('liristJaua  River  a])ove  its  junction  with  the  Delaware,  and  2  miles  of 
Hi-audywine  Creek  above  its  eontiueuce  with  the  ChristiiUia. 

Between  the  mouth  and  the  upper  pai-t  of  the  harbor  on  the  Chris- 
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tiana  9,500  linear  feet  of  the  left  bank  is  covered  by  wharfing  and  re- 
vetment, and  about  10,000  feet  by  earth  dikes  j  on  the  right  bank  2,000 
linear  feet  is  covered  by  wharfing,  and  the  remaining  17,500  linear  feet 
by  earth  dikes.  The  principal  wharves  of  the  city  are  assembled  along 
the  upper  2  miles  of  the  left  bank.  A  few  wharves  have  been  built  at 
detached  localities  on  the  upper  half  of  the  Brandywine,  the  remainder 
of  the  shore  line  being  covered  by  dikes  similar  to  those  on  the  Chris- 
tiana. 

The  land  dikes  form  the  high-water  bank  of  the  streams,  and  protect 
the  adjacent  meadow  lands,  which  have  a  general  elevation  of  about  3 
feet  above  low  water,  iQpom  overflow.  These  dikes  ere  built  to  a  height 
of  about  4  feet  above  ordinary  high  water  and  their  river  slopes  are 
protected  against  the  wash  of  the  currents  by  a  random  stone  fac- 
ing. Between  the  low-water  line  and  the  foot  of  the  dikes  there  is 
usuaUy  a  berme  of  from  50  to  150  feet,  which  has  been  raised  by  river 
deposits  since  the  dikes  were  built  to  an  elevation  2  or  3  feet  above  the 
natural  surface  of  the  shore. 

Within  the  limits  of  the  harbor  of  Wilmington  the  Christiana  is 
crossed  by  the  fc^owing  drawbridges: 


Name  of  bridge. 


Distanre 

from 

mouth. 


Number 
of  Bpaiia. 


Width  of 

clear 
opening. 


Philadelpbiai,  Wilmington  and  Baltimore  Bailroad  (branch  line) 

Thirt  Street  Highway  Bridee 

Market  street  Highway  Bridge 

Delaware  and  Weatem  Bailroad 

Philadelphia,  Wilmington  and  Baltimore  Railroad  Cut-ofl 

Wilmington  and  Kortnem  Bailroad 


MOm. 
1.0 
2.0 
2.7 
3.2 
3.5 
3.« 


Feet. 


90 

90 
100 
65 
65 
65 


Within  the  same  limits  the  Brandywine  is  crossed  by  two  bridges; 
the  main  line  of  the  Philadelphia,  Wilmington  and  Baltimore  Eailroad 
with  two  draw  spans  each,  with  a  clear  opening  of  35  feet;  and  the 
Eleventh  Street  Highway  Bridge,  with  two  spans  of  40  feet  opening. 

About  12  miles  above  its  mouth  the  Christiana  Kiver  divides  into 
three  branches,  viz :  Eed  Clay  Creek,  flowing  from  the  north;  White 
Clay  Creek,  fipom  the  west;  and  Christiana  Creek  from  the  southwest. 
Tidal  influence  extends  to  dams  about  2  miles  above  the  junction  of 
these  affluents,  or  to  a  point  about  14  miles  above  the  mouth  of  the 
Christiana  Eiver.  The  headwaters  of  these  streams  are  near  the  bound- 
ary line  between  Delaware  and  Maryland  at  an  elevation  of  about  100 
feet  above  sea  level. 

The  Brandywine  has  its  origin  in  the  northern  part  of  Chester  County, 
Pa.,  at  an  elevation  of  about  600  feet  above  the  sea,  and  flowing  south- 
easterly discharges  into  Christiana  River  about  1^  miles  above  the 
mouth  of  the  latter.  Tidal  influence  extends  upon  the  Brandj^wine  to 
the  lower  dam,  or  about  2  miles  above  its  mouth. 

An  approximate  determination  of  the  quantity  of  water  in  these 
streams  coming  from  above  tidal  influence  during  their  average  low- 
water  stages  gave  for  Christiana  Eiver  about  90  cubic  feet  and  for 
Brandywine  Creek  about  140  cubic  feet  per  second.  Ko  a]>proxiraation 
of  their  freshet  discharges  has  been  possible,  but  in  general  terms  it  may 
be  said  that  the  freshets  in  the  former  stream  are  very  moderate,  while 
in  the  latter  they  aie  more  marked,  and  have  sometimes  inundated 
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the  wharves  along  its  banks  and  swept  away  bridges  upon  its  lower 
reach  within  the  city  of  Wibnington. 

The  water  coming  from  above  tidal  influence  on  the  Christiana  during 
ordinary  stages  adds  about  4  per  cent,  to  the  flood-tide  volume  which 
enters  at  its  mouth,  and  that  on  the  Brandywine  adds  about  40  per  cent.  . 
to  the  flood-tide  volume  which  enters  at  its  mouth,  while  the  entire  vol- 
ume from  above  tidal  influence  from  both  streams  is  about  10  per  cent, 
of  the  flood-tide  volume  Vhich  enters  the  basip.  This  ratio  is  founded 
upon  the  assumption  that  the  volume  added  to  the  flood  tide  is  the  en- 
tire quantity  which  flows  into  the  upper  ends  of  the  basins  during  about 
12J  hours,  or  the  interval  of  time  covered  by  one  flood  and  ebb  tide. 

Above  the  limits  of  tidal  influence  on  both  the  Christiana  and  Brandy- 
wine  are  numerous  dams,  which  would  act  as  settling  bav^^ins,  except 
during  unusual  freshets,  thereby  depriving  the  water  of  any  large  quan- 
tities of  sediment. 

The  following  data  relating  to  the  physical  characteristics  of  the  har- 
bor are  mainly  compiled  from  the  survey  made  under  the  direction  of 
the  Commission.  In  the  table  which  immediately  follows  a  comparison 
15  made  between  the  widths  and  sections  of  the  Christiana  Biver  from 
surveys  made  in  the  years  1835, 1880,  and  1890. 

ChrisHana  Biver  flrcm  mcuih  to  Tipper  BMroad  Bridge, 


Widths  of  Motions. 

LocaUtiw. 

Low  water. 

mgh  wmter. 

Low  wmter. 

High  water. 

1835. 

1880. 

1890. 

1835. 

1880. 

1890. 

1835. 

1880. 

1890. 

1885. 

1880. 

1890. 

A. 

Feet. 
435 
314 
305 

Feet. 
488 
333 
336 
258 
310 

Fe^t. 
601 
311 
307 
240 
276 

Feet. 
879 
398 
544 

Feet 
878 
399 
412 
406 
482 

Feet. 

800. 
888 
380 
352 
478 

8.444 
2,870 

2,815 
2,500 
2,4A0 
2,036 

2,760 
2,360 
2,240 
1,760 

5.580 
5,600 



4,430 
4,410 

t^ 

B 

4,800 

C 

4,450 

D 

4.250 

E 

4,020 

In  the  above  table  the  Christiana  Biver  is  divided  into  the  following 
reaches: 

Section  A  includes  from  month  of  Christiana  to  month  of  Brandywine. 

Section  B  includes  from  mouth  of  Brandywine  to  Third  Street  Bridge. 

Section  C  includes  from  Third  Street  Bridge  to  Market  Street  Bridge. 

Section  D  includes  from  Market  Street  Bridge  to  Delaware  and  Western  Bailroad 
Bridge. 

Section  E  includes  from  Delaware  and  Western  Railroad  Bridge -to  Wilmington 
and  Northern  Railroad  Bridge. 

The  survey  of  1835  did  not  extend  above  Market  Street  Bridge,  henee 
comparisons  above  that  x>oint  for  1S35  are  not  possible. 

Areas  of  tidal  haain. 

SQiiaraleetk 
From  head  of  basin  on  Christiana  to  Wilmington  and  Northern  Railroad 

Bridee 9,800,000 

From  Wilmington  and  Northern  Railroad  Bridge  to  the  mouth  of  Brandy- 
wine Creek  5,400,000 

From  head  of  basin  on  Brandywine  to  month  of  Brandywine 3, 100, 000 

From  mouth  of  Brandywine  to  mouth  of  Christiana 3, 800, 000 

Total  area  of  tidal  basin 21,600,000 
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Ti^al  volumes. 

CaMofeet. 

From  aboye  tidal  influence  on  Christiana 4,000,000 

From  head  of  tidal  basin  on  Christiana  to  Wilmington  and 

Northern  Railroad  Bridge 44,600,000 

From  Wilmington  and  Northern  Railroad  Bridge  to   the    "* 

mouth  of  Brandywine 29,600,000 

From  head  of  tidal  basin  to  mouth  of  Brandy  wine 16, 400, 000 

From  mouth  of  Brandywine  to  mouth  of  Christiana 19, 400, 000 

Total  flood  tide  volume 110,000,000 

From  above  tidal  influence  on  Brandywine 6,400,0OC» 

Total  ebb  tide  volume 120,400,000 

Tidal  elenienis. 


Locality. 


At  month  of  Christiana 

At  mouth  of  Brandy  wine 

At  Eleventh  Street  Bridge  on  Brandy- 
wine   

At  Third  Street  Bridse  on  Christiana  . 

At  Wilmington  and  Northern  Hallroad 
Bridge  on  Christiana 

At  De&ware  Bailroad  Bridge  on  Chris- 
tiana   : 

At  Newport  on  Christituia 

At  head  of  basin  on  Christiana 


^Distance 

from 
month  of 
Christiana. 


MiU9. 
0.0 
1.3 

2.8 
1.9 

3.6 

5.1 
8.1 
U.0 


Eatabllahment. 


H.  W.   L.  W, 


h.  f»ii 

11  65 

11  58 

12  11 
12  07 

12  17 

12  30 

13  05 
U  21 


Duration. 


Flood. 


h.  in.  h.  m. 
19  05  ;  5  U 
19  12  I   5  10 


19  25 
10  17 


19  29 


5  10 

6  14 


5  12 


19  42    5 

20  05    5 

21  20    5 


Ebb. 


h.   m. 


7  14 

7  10 

7  12 

7  12 

7  00 

6  59 


Range. 


6.0 

6.0 

6.0 
6.0 

5.9 

5.8 
6.8 
4.5 


A  survey  of  Brandywine  Creek  was  made  in  1883  under  the  direetion 
of  the  late  Lieut.  Col.  G.  Weitzel,  Corps  of  Engineers,  from  its  mouth 
to  Market  Street  Bridge,  which  is  practically  the  extent  of  tidal  influ- 
ence and  the  navigable  part  of  the  stream.  During  the  survey  of  1890 
a  number  of  cross  sections  of  the  Brandywine  were  tiiken,  and  by  a. 
comparison  of  these  cross  sections  with  the  survey  of  1883  it  was  deter- 
mined that  no  essential  change  had  occurred  since  1883,  consequently 
the  data  furnished  by  that  survey  has  been  used  by  the  Commission  in 
that  which  foltbws: 

Mean  widths  and  sections  of  Brandymne  Creek, 


Widths. 

Sections. 

LooaUtlea. 

Low 
water. 

High 
water. 

Low 

water. 

High 
water. 

Between  mouth  of  Brandywine  and  P'leventh  Street  Bridge 

Feet. 
134 
200 

Feet. 
275 
300 

650 

Sq.feet. 
1,760 

Between  Eleventh  Street'and  Market  Street  Bridge 

2,300 

CURRENT  OBSERVATIONS  AND  VELOCITIES. 

The  mean  velocities  in  the  Christiana,  as  determined  by  dividing  the 
mean  discharge  per  second  by  the  half-tide  area  of  tlie  sections,  gives 
for  the  flood  tide  velocities  varying  from  0.9  foot  to  1  foot  per  second 
and  for  the  ebb  velocities  varying  from  0.85  to  0.87  foot  per  second. 
The  mean  velocities  in  the  Brandywine,  obtained  by  a  similar  method, 
give  flood  and  ebb-tide  velocities  of  practically  the  same  intensity,  those 
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at  the  mouth  being  about  one-third  of  a  foot,  at  a  point  about  1,000  feet 
above  the  mouth  three-fourths  of  a  foot,  and  at  the  middle  of  the  basin, 
one-half  of  a  foot  per  second. 

The  highest  velocity  obtained  by  mid-depth  floats  occur^  when  the 
flood  and  ebb  were  from  1^  to  2j^  hours  old  and  were  as  follows: 

Mftxliiiiuii 
ebb 
Looalityofobfldrvaitions.  relooities     velooities 

.*-_x_._      (ftetper 
seoond). 


XnDdawareRSreratmonthof  Ghriatira* 

In  ChristlanA  Biver  at  month 1.5  L4 

In ChxUtiaiuiBlTer opposite moath of Brandyirine 1.0  1.7 

lattemontliofBrBnayiriiie 0.6  0.6 

In  CSoistUmA  et  upper  put  of  harbor 2:1  1.9 

The  tidal  velocities  in  Ohristiana  Eiver  are  about  one-half  of  those 
found  to  exist  in  the  Delaware  Biver  under  similar  conditions. 

PABT  PROJECTS  AOT)  WORK  BONB  POR  THB  IMPROVEMENT  OP  WI1> 

MINGTON  HARBOR. 

In  1836, 1837,  and  1838,  $32,366  was  appropriated  for  the  improve- 
ment of  Wilmington  Harbor.  In  the  working  season  of  1839,  Meyor 
Hartman  Bache  states  that  13,518  cubic  yards  were  removed  from  the 
Christiana  Biver  by  dredging.  Of  this  amount  3,505  cubic  yards  were 
removed  from  the  bar  at  the  mouth,  and  the  remainder  from  the  3,500 
linear  feet  of  channel  directly  below  Market  Street  Bridge.  The  depth 
of  water  thus  secured  enabled  a  vessel  of  16  feet  draft  to  pass  out  of 
the  river  at  high  water,  indicating  that  there  must  have  been  10  feet  in 
the  shoalest  part  of  the  channel  at  low  water. 

No  further  improvements  were  made  until  appropriations  were  re- 
newed in  1870,  when  a  project  was  adopted  for  the  formation  by  dredg- 
ing of  a  channel  120  feet  wide  and  12  feet  deep  at  mean  low  water  from 
the  mouth  to  a  short  distance  above  Market  Street  Bridge.  Under  this 
project  work  was  carried  on  until  1880,  removing  about  246^000  cubic 
yards  of  material  and  giving  the  channel  a  depth  of  12  feet,  with  widths 
varying  from  75  to  150  feet. 

In  1^1  Col.  J.  K.  Macomb  expanded  the  project  to  include  the  forma- 
tion of  a  channel  between  the  mouth  and  the  Pulp  Works  firom  150  to 
75  feet  wide  and  15  feet  deep  at  mean  low  water,  and  a  channel  50  feet 
wide  and  12  feet  deep  from  the  Pulp  Works  to  the  Delaware  Bailroad 
Bridg^.  The  project  involved  the  removal  of  481,000  cubic  yards  of 
dredged  material  and  438  cubic  yards  of  rock  near  Third  Street  Bridge, 
and  the  construction  of  a  jetty  about  1,800  feet  in  length  at  the  mouth 
of  the  river. 

This  project  was  referred  to  a  Board  of  Engineers,  who,  while  gener- 
ally concurring  with  Colonel  Macomb  in  his  views  that  the  improvement 
could  be  obtaiued  by  dredging,  did  not  feel  confident  that  such  a  chan- 
nel could  be  maintained  by  the  erosive  action  of  the  currents,  but 
considered  that  much  deepening  beyond  the  natural  bed  of  the  stream 
would  be  followed  in  time  by  a  reshoaling  of  the  dredged  area.  (Be- 
port  of  the  Chief  of  Engineers,  1881,  page  777;  1882,  page  776.) 

Under  this  project,  and  up  to  the  close  of  the  working  season  of  1883, 
about  158,000  cubic  yards  of  material  were  removed  ahd  the  jetty  at  the 
mouth  was  extended  to  a  length  of  about  1,800  feet. 

In  1883,  under  the  recommendation  of  Lieut.  CoL  G.  Weitzel,  the 
project  was  fbrther  expanded  so  as  to  provide  for  a  channel  150  feet 
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.wide  and  15  feet  .deep  at  meaa  low  water,  from  the  mouth  to  the  pulp 
works.  In  this  modification  of  the  ^project  of  1881,  the  depth  of  the 
proposed  channel  remained  the  same,  the  width  only  being  changed. 
Subsequently  it  was  proposed  to  raise  the  height  of  the  existing  jetty 
and  extend  it  for  a  farther  distance  of  about  300  feet. 

From  the  adoption  of  this  modified  project  in  1884  to  the  dose  of  the 
past  season,  about  378,000  cubic  yaxds  of  material  were  removed. 

The  following  statement  shows  the  localities  and  quantities  of  mate- 
rial removed  by  dredging  from  the  commencement  of  the  improvement 
to  the  close  of  the  season  of  1890. 

SUMMARY  OF  DRBDOINO. 

Cabio  yards.  Cabio  yards. 

1839  From  Market  Street  Bridge  to  3,500  feet  belov 10,018 

Bar  at  mouth 3,505 

•  18,618 

1871  From  Third  Street  Bridge  to  1,700  feet  above )  oa  nnn 

From  onter  bar  to  2,700  feet  above :....(  iJW,uuu 

1873  From  month  of  Brandy  wine  to  1,100  feet  below 2, 900 

From  Third  Street  Bridge  to  1,500  feet  above 17, 810 

At  and  jnst  above  Market  Street  Bridge 3,855 

1876  At  outer  bar 12,000 

From  Third  Street  Bridge  to  1,200  feet  above 14,007 

Jnst  above  Market  Street  Bridge 4,070 

1877  Frommouth  to  1,500  feet  above 33,000 

From  1,200  feet  below  Brandy  wine  to  1,600  feet  below 22, 000 

From  mouth  of  Brandy  wine  to  700  feet  above  Third  Street 

Bridge 26,000 

From  Market  Street  Bridge  to  600  feet  above 7,000 

1878  At  outer  bar 35,630 

1879  From  mouth  to  1,200  feet  above 29,000 

t245,772 

Just  above  mouth  Brandywine 

1882  From  500  feet  below  Third  Street  Bridge  to  pulp  works 38, 290 

From  outer  end  jetty  to  2,500  feet  inside 107,006 

1883  From  Delaware  and  Western  Railroad  to  pulp  works 12,  S»52 

tl57,848 

1885  At  onter  end  of  jetty 9,570 

1886  At  Market  street  Bridge 3,650 

1887  From  outer  jetty  to  Market  Street  bridge 199,898 

1889  From  outer  end  jetty  to  mouth  Brandywine 165, 214 

$378,332 

Total  removed  by  dredging 796,470 

PRESENT  CONDITION  OF  THE  HARBOR. 

At  the  outer  end  of  the  jetty  there  is  fonnd  a  12-foot  channel  abont 
35  feet  wide;  250  feet  inside  the  15-foot  channel  practically  begins  and 
continues  to  a  point  about  600  feet  below  the  railroad  bridge,  or  for  a 
distance  of  6,600  feet;  in  this  reach  the  16-foot  channel  varies  from  50 
to  125  feet  in  width;  thence  to  the  mouth  of  the  Brandywine,  a  distance 
of  2,000  feet,  there  is  a  channel  from  12  to  14  feet  deep  and  from  60  to  150 
feet  wide.  Directly  opposite  the  mouth  of  the  Brandjrwine  the  12-foot 
channel  disappears  for  a  short  distance,  but  after  being  resumed  con- 
tinues for  a  distance  of  3,000  feet  with  widths  varying  from  50  to  126 
feet;  for  parts  of  this  distance  a  narrow  15-foot  channel  is  found.  The 
succeeding  500  feet  extends  to  the  Third  Street  Bridge,  and  in  this  reach 
the  channel  shoak  to  a  depth  of  10  feet  with  a  width  of  about  125  feet. 
Above  the  Third  Street  Bridge  the  12-foot  channel  is  resumed  for  a  dis- 
tance of  2,000  feet,  with  a  width  of  from  60  to  100  feet.    The  succeeding 

*  Project^  1839.  t  Frojeot,  1870.  t  Project,  1881.  i  Project,  1888. 
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2^500  feet  extends  500  feet  above  the  Market  Street  Bridge,  and  carries 
a  <^bannel  10  feet  deep  and  about  100  feet  wide.  From  thence  to  the 
Delaware  and  Western  Eailrbad  Bridge,  a  distance  of  1,500  feet,  a  12- 
foot  channel  exists  from  50  to  100  feet  wide.  Prom  thence  to  the  pulp 
works,  a  distance  of  3,000  feet,  there  is  a  channel  from  8  to  9  feet  deep 
and  50  to  100  feet  wide. 

By  summarizing  the  foregoing  it  is  found  that  in  the  21,000  l<eet  of 
channel  between  the  outer  end  of  the  jetty  and  the  pulp  works  there 
is  6.500  linear  feet  of  15-foot  channel,  2,000  feet  of  12  to  14  foot  channel, 
6,700  feet  of  12-foot  channel,  3,000  feet  of  10-foot  channel,  and  3,000  feet 
of  from  8  to  9  foot  channel. 

Disregarding  all  previous  dredging,  it  is  found  that  in  1882  the  9,000 
linear  feet  of  channel  between  the  Third  Street  Bridge  and  the  pulp 
works  was  dredged  to  a  depth  of  12  feet.  In  1887  the  16,000  linear  feet 
of  channel  between  the  outer  end  of  the  jetty  and  Market  Street  Bridge 
was  dredged  to  a  depth  of  15  feet,  and  in  1889  the  8,700  linear  feet  of 
channel  between  the  outer  end  of  the  jetty  and  the  mouth  of  the  Brandy- 
wine  was  again  dredged  to  a  depth  of  15  feet  in  a  channel  150  feet  wide. 

So  improvement  of  Brandywine  Creek  has  been  made  by  the  Gov- 
ernment. After  passing  the  bar  at  its  mouth,  which  carries  less  than  3 
&et  depth  at  mean  low  water,  a  channel  extends  to  the  head  of  tidal 
influence,  a  distance  of  about  2  miles,  with  a  low  water  depth  of  from 
3  to  4  feet,  and  witil  a  width  of  from  150  to  75  feet,  except  at  two  local- 
ities near  the  head  of  navigation,  where  the  depth  is  less  than  3  feet. 

PLANS  OP  mPBOVBMENT. 

The  project  of  1883,  under  which  work  has  been  in  progress  since 
1885,  proposes  the  formation  by  dredging  of  a  channel  15  feet  deep  at 
mean  low  water  and  150  feet  wide,  extending  from  the  jetty  at  the 
mouth  of  the  Christiaixa  River  to  the  pulp  works,  or  for  a  distance  of 
about  4  miles;  the  maintenance  of  the  channel  over  the  outer  bar  to  be 
aided  by  the  action  of  a  jetty  extending  into  the  Delaware  Eiver  from 
tJie  north  shore  of  the  Christiana  Biver.  This  jetty  has  been  built  for 
a  length  of  about  1,800  feet. 

The  formation  of  a  channel  150  feet  wide  at  the  bottom,  with  side 
8loi>es  of  1  on  5,  would  require  the  removal  of  600,000  cubic  yards^  place 
measuremeiit,  or  720,000  cubic  yards,  scow  measurement,  described  as 
follows  : 

Cabio  yards. 

Section  A 115,000 

Section  B 133,000 

Section  C 206,000 

Section  D 109,000 

Section  E 157,000 

Total   720,000 

This  project  would  further  involve  the  removal  of  540  cubic  yards  of 
solid  rock  from  an  area  of  3,200  square  feet  above  Third  Street  Bridge 
aad  an  area  of  of  5,500  square  feet  below  Third  Street  Bridge. 

The  estimated  cost  of  IMs  work  is  as  follows  : 

460,000  cnbio  yards  of  mnd  and  sand,  at  15  cents .*. $69,000 

260,000  cnbic  yards  of  sand  and  gravel,  at  20  cents 52, 000 

540  cubic  yards  of  rook  at  $15 8,100 

Contingencies 12,900 

Total 142,000 
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The  formatiou  of  a  clionnel  150  feet  wide  and  24  feetdeep  at  mean  low 
water  ixom  the  month  to  the  Delaware  and  Western  Railroad  Bridge 
and  from  thence  to  the  pnlp  works  20  feet  deep  would  require  the  re- 
moval of  the  following  : 

Cable  yards. 

Section  A 1,000,000 

Section  B 610,000 

Section  C 700,000 

Section  D 880,000 

Section  E 340,000 

Total  3,090,000 

Such  a  project  would  involve  the  removal  of  8,300  cubic  yards  of  rock 
from  are  as  of  about  22,000  square  feet  each  above  and  below  Third  Street 
Bridge. 

The  estimated  cost  of  this  work  is  as  follows  : 

1,670,000  cubic  yards  of  mud  and  sand,  at  15  cents $250,500 

700,000  cubic  yards  of  sand,  and  gravel,  at  20  cents.... 140,000 

720.000  cubic  yards  of  sand  and  gravel,  at  25  cents 180, 000 

8.300  cubic  vards  of  rock  at  $15 124,600 

Contingencies 69,000 

Total  764,000 

In  the  resolutions  adopted  by  the  leading  commercial  interests  of 
Wilmington  on  February  9,  1891,  and  submitted  to  the  Commission  at 
their  piiblic  meeting  of  February  16, 1891,*  it  was  stated  that  the  desired 
improvement  of  Wilmington  Harbor  covered  a  channel  in  the  Christi- 
ana Eiver  300  feet  wide  and  24  feet  deep  from  the  mouth  to  the  Dela- 
ware an^  Western  Eailroad  Bridge,  and  from  thence  to  the  pulp  works 
a  channel  of  the  same  width  and  not  less  than  20  feet  deep. 

The  resolutions  fiirther  stated  that  the  Brandywine  should  be  im- 
proved by  the  formation  of  a  cut-off  through  the  neck  of  land  near  flie 
property  of  the  Jackson-Sharp  Company,  thereby  connecting  the  Bran- 
dywine and  Christiana  at  this  point,  and  the  formation  of  a  channel  10 
feet  deep  at  mean  low  water  and  150  feet  wide  from  deep  water  in  the 
Christiana  to  the  Market  Street  Bridge. 

The  Commission  presents  an  estimate  for  the  formation  by  dredging 
of  a  channel  in  the  Christiana  of  the  desired  depth  of  20  and  24  feet, 
but  reduces  its  width  to  150  feet,  for  reasons  given  in  a  subsequent  part 
of  this  report. 

The  very  small  natural  capacity  of  the  Brandywine,  the  presence  of 
large  quantities  of  rock  in  its  bed,  and  the  limited  character  of  its  tidal 
volume,  preclude  the  possibility  of  any  marked  improvement  of  its  chan- 
nel except  at  a  very  considerable  cost,  and  without  assurance  that  such 
an  improvement  would  be  permanent.  It  is  quite  possible  that  the 
formation  of  the  proposed  cut-off  might  be  a  material  improvement,  but. 
when  to  the  previous  difBiculties  are  added  the  complications  involved 
in  the  opening  of  a  new  and  the  closing  of  the  old  mouth  of  the  stream, 
it  seems  best,  in  the  judgment  of  the  Commission,  to  postjwne  the  im- 
provement of  the  Brandywine  (except  at  the  mouth,  as  proposed  in 
another  part  of  the  report),  until  that  part  of  the  harbor  covered  by  the 
Christiana  shaU  have  been  improved  beyond  its  present  capacity. 
• 

MAINTENANCE  OF  THE  CHANNEL. 

For  reasons  which  are  fiilly  investigated  in  another  part  of  this 
report  the  tidal  forces  alone,  under  the  present  conditions,  have  not  suf- 
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ficait  power  to  permanently  inaintain  even  the  exit^tini:  channel^  much 
leBS  a  larger  one;  as  will  appear  from  the  following  considerations: 

The  estimate  of  quantities  submitted  with  the  project  of  1883  for  the 
formation  of  a  channel  150  feet  wide  and  15  feet  deep  from  the  mouth 
to  the  pulp  works,  required  the  removal  of  445,000  cubic  yards  of  mate- 
rial. If  this  quantity  be  assumed  as  place  measurement  it  is  equal  to 
about  536,000  cubic  yards  scow  measurement. 

If  this  latter  quantity  be  reduced  by  the  (quantity  of  material  removed 
by  dredging  since  1883,  there  would  remam  to  be  removed  under  the 
project  (536,000—378,000)  167,000  cubic  yards.  The  survey  of  1890 
shows  that  720,000  cubic  yards  will  now  require  to  be  removed  to  form 
the  proposed  channels,  indicating  that  there  has  been  a  deposit  of 
(720,000-167,000)  663,000  cubic  yards  since  1883.  - 

Confirmatory  conclusions  as  to  the-  deposition  of  material  in  the  bed 
of  the  river  piay  be  also  gained  by  a  comparison  of  the  low- water  sec- 
tions of  1836, 1880,  and  1890,  taken  in  connection  with  the  dredging  done 
during  the  intervals  1835  to  1880,  and  1880  to  1890,  the  data  for  whidh 
are  given  on  previous  pages. 

Between  1836  and  1880  260,000  cubic  yards  were  removed  by  dredging. 
By  a  comparison  of  the  low- water  sections  of  1835  and  1880  it  is  found 
that,  even  after  this  quantity  of  material  had  been  removed,  there  was 
a  loss  of  section  equivalent  to  a  volume  of  280,000  cubic  yards  in  the 
part  of  the  river  between  the  mouth  and  Mai-ket  Street  Bridge ;  indicat- 
ing that  between  these  dates  there  had  been  a  shoaling  of  540,000  cubic 
yjffds. 

Between  1880  and  1890  636,000  cubic  yards  were  removed  by  dredg- 
ing.  A  comparison  of  the  low-water  sections  of  1880  and  1890  shows 
that  after  the  removal  of  this  quantity  of  material  there  was  still  a  loss 
of  volume  equal  to  36,000  cubic  yards.  Hence  between  these  dates  there 
must  have  been  shoaling  to  the  extent  of  about  570,000  cubic  yards. 

These  comparisons  indicate  that  between  1835  and  1890  there  had 
been  deposited  in  the  bed  of  the  river  about  1,100,000  cubic  yards  of 
material,  of  which  800,000  cubic  yards  had  been  removed  by  dredging, 
leaving  at  this  date  about  300,000  cubic  yards  yet  to  be  removed  to  re- 
store the  river  to  the  condition  of  1835.  This  loss  of  sectional  area  is 
indicated  in  the  table  given  on  a  previous  page. 

The  area  of  the  river  bed  between  the  inner  end  of  the  jetty  and  the 
pulp  works  is  about  800,000  square  yards.  If  the  before-mentioned' 
1,100,000  cubic  yards  of  estimated  deposit  be  applied  uniformly  to  this 
area  it  will  represent  a  depth  of  about  4  feet. 

Available  surveys  are  too  far  apart  to  permit  any  very  definite  con- 
clusions as  to  the  annual  rate  of  shoaling;  it  is  probable  that  the  rate 
is  far  from  constant,  but  rather  dex>endent  upon  the  yearly  amount  of 
dredging. 

On  th^  section  between  the  mouth  and  the  Brandywine,  a  distance  of 
about  7,000  feet,  there  was  removed  by  dredging  between  1882  and  1890 
about  380,000  cubic  yards.  This  resulted  in  a  gain  equal  to  about 
35,000  cubic  yards  of  volume,  leaving  a  balance  of  345,000  cubic  yards 
to  be  accounted  for  as  the  result  of  shoaling,  or  an  average  annual  de- 
posit of  about  40,000  cubic  yards. 

Between  August  and  December,  1889, 165,000  cubic  yards  were  re- 
moved between  the  outer  end  of  the  jetty  and  the  mouth  of  the  Brandy- 
wine  in  the  formation  of  a  channel  150  feet  wide  and  15  feet  deei>. 
The  survey  made  in  December,  1890,  shows  that  115,000  cubic  yards 
would  require  to  be  removed  at  the  latter  date  to  form  a  channel  of  the 
above  dimensions  between  the  i>oint8  named.    This  would  indicate  a 
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shoaling  of  115,000  cubic  yards  between  December,  1889,  and  Decem- 
ber, 1890. 

Since  the  lenp^th  of  the  reach  of  river  between  the  mouth  of  the 
Christiana  and  the  junction  of  the  Brandywine  is  about  one-third  of  the 
distance  between  the  mouth  and  the  pidp  works,  it  might  be  assumed 
from  these  latter  determinations  that  the  annual  rate  of  shoaling  would 
be  from  120,000  to  150,000  cubic  yards.  Such  a  conclusion  woi3d  only 
be  justified  on  the  assumption  that  all  parts  of  the  improved  channel 
possess  equal  ability  to  maintain  an  improved  channel  of  the  dimen- 
sions named;  that  such  is  not  the  case  must  be  inferred  from  the 
following: 

After  tlie  formation  of  such  a  channel  the  ability  of  the  river  to 
maintain  the  improved  section  at  any  point  would  be  dependent  upon 
the  tidal  velocities,  or,  in  other  words,  upon  the  tidal  volume  passing 
that  point. 

The  following  table  shows  the  present  relation  between  the  ebb-tide 
volumes  passing  the  middle  point  of  the  several  reaches  of  the  river 
and  the  mean  low-water  cross  section  of  these  reaches: 


LooaUtdM. 


Ebb-tide 
YOlames. 


Mean 
low- 
water 
oiossBeo- 
tion. 


Ratios. 


Tidal 
▼olumee. 


Low- 
water 
sectlona. 


Section  A 
Seotion  B 
Section  C 
Section  D 
Section  £ , 


Cht./eet. 

111,000,000 
74,000,000 
65,000,000 
69,000,000 
54,000,000 


3,020 
2,760 
2,360 
2,240 
1,760 


1. 00 
.67 
.58 
.53 
.48 


1.O0 
.70 
.60 
.57 
.45 


The  nearly  similar  ratios  between  tidal  volumes  and  low-water 
sections  in  the  preceding  table  clearly  indicate  the  existing  relation 
between  present  tidal  volumes  and  cross  sections,  and  permite  the  as- 
sumption that,  while  other  conditions  remain  unchauged,  any  increase 
of  the  latter  without  a  corresponding  increase  of  the  former  would  not 
be  permanent. 

Since  the  tidal  volume  is  measured  directly  by  the  product  of  the 
area  of  the  basin  by  the  range  of  the  tide  over  that  area,  it  follows  that 
no  increase  of  tidal  volume  can  be  obtained  without  increasing  one  or 
both  of  these  factors.  The  simple  increase  of  channel  depths  by  dredg- 
ing will  not  add  to  the  area  of  the  basin,  and  since  the  present  range 
of  the  tide  is  equal  for  all  parts  of  the'  basin  between  the  mouth  and 
Newport,  a  distance  of  8  imles,  but  little  can  be  anticipated  in  the  way 
of  increased  range. 

The  formation  of  a  15-foot  channel  150  feet  wide  would  increase  the 
existing  low-water  cross  section  to  the  following: 


LocaUtiea. 


Section  A 
Sections 
Section  C 
Section  D. 
Section  S 


Present 
section. 


Bq.feet. 
8,920 
2,760 
2,360 
2,240 
1,760 


Ihcreaae. 


Improved 
section. 


Sq.feet. 

280 

800 

1,200 

1,020 

1,428 


Sg. 


.fet 
<2< 


reet. 

200 
8,560 
3,560 
8,260 
8,188 


Satioe. 


Present. 


1.00 
.70 
.58 
.53 
.48 


New. 


1.00 
.85 
.85 
.78 
.76 


Present 
to  new. 


1.07 
1.29 
1.50 
1.45 
1.84 
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If  the  existing  seotioiis  be  assumed  to  be  in  adjustment  with  the 
tidal  forces  passing  through  them,  it  will  be  seen  from  the  above  table 
that  to  maintain  the  improved  sections  these  tidal  forces  would  have 
to  be  increased  7  per  cent,  on  the  lower,  60  per  cent,  on  the  middle, 
and  84  per  cent,  on  the  upper  reach.  Without  such  an  increase  in  the 
maintaining  power  of  the  river  the  rate  of  shoaling  would  be  greatly- 
increased  .beyond  that  which  now  exists,  and  consequently  any  esti- 
mate based  on  the  present  rate  of  shoaling,  as  from  120,000  to  150,000 
cubic  yards  per-annum,  would  be  entirely  too  small. 

The  formation  of  a  24-foot  channel  150  feet  wide  from  the  mouth  to 
the  Delaware  and  Western  Eailroad  Bridge,  and  from  there  to  the  pulp 
works  a  channel  of  the  same  width  and  20  feet  deep,  would  increase  the 
existing  low-water  cross  section  to  the  foDowing: 


Existing 
section. 

Inorea«e. 

Besnlting 
section. 

Batioe. 

LooaUtiee. 

Present 

Now. 

Present 
to  now. 

Section  A 

Sq.fUt. 
3,920 
2,780 

2,3eo 

2,240 
1,7«) 

Sq./eet 
2,870 
3,800 
4,130 
8,530 
2,920 

Sq.feet. 
6,790 
6,560 
6,400 
5,770 
4,710 

1.00 

.70 
.58 
.53 
.48 

LOO 
.91 
.90 
.85 
.70 

1 : 1. 73 

Section  B 

1:2.38 

Section  C 

1:2  70 

Section  D 

1:2.58 

Section  E 

1*2.74 

It  will  be  seen  from  the  foregoing  that  to  maintain  a  channel  of  the 
above  dimensions  the  tidal  forces  would  require  to  be  increased  73  per 
cent,  in  the  lower  and  about  170  per  cent,  in  the  middle  and  upper 
reaches  of  the  proposed  improvement. 

The  methods  avaQable  for  maintaining,  or  partly  maintaining,  the 
channel  volume  are  as  follows: 

1.  The  supply  of  material  for  shoaling  may  be  cut  off'  or  diminished, 
thus  reducing  the  work  imposed  ujwn  the  tidal  forces. 

2.  The  channel  may  be  rectified  so  as  to  remove  or  modify  the  causes 
which  produce  local  changes  of  velocity  and  thus  induce  deposits. 

3.  The  working  power  of  the  tidal  forces  may  be  increased  by  an 
increase  of  the  tidal  volume. 

4.  The  scouring  power  of  the  tidal  forces  may  be  increased  by  in- 
creasing the  maximum  tidal  velocities. 

5.  The  material  deposited  may  be  mechanically  removed  by  dredging. 
1.  Sources  of  material. — ^The  material  deposited  in  the  channel  is 

brought  down  in  suspension  by  the  backwater  carried  in  from  the  Dela- 
ware by  the  flood  currents  or  supplied  by  scour  or  the  introduction  of 
sewage  and  drainage  withiu  the  limits  of  the  tidal  basin.  In  order  to 
determine  the  relative  importance  of  these  sources  in  the  supply  of  ma- 
terial, observations  were  made  at  the  mouth,  Third  Street  Bridge,  and 
pulp  works  by  taking  one  quart  of  water  from  points  respectively  1 
foot  above  the  bottom  and  4  feet  below  the  surface  at  intervals  of  1 
hour  from  the  beginning  of  the  flood  to  the  end  of  the  ebb.  The  rela- 
tive volumes  of  sediment  thus  obtained  are  shown  on  the  diagram  here- 
with. 

A  study  of  totals  of  the  sediment  observations  seems  to  justify  the 
following  coitfjlusions : 

1.  The  sediment  moving  near  the  bottom  on  the  ebb  increases  from 
tJie  pulp  works  towards  the  mouth.  This  indicates  a  source  of  supply 
between  the  pulp  works  and  the  mouth. 

2.  The  seduneut  moving  near  the  surface  on  the  ebb  increases  from 


Digitized  by  VjOOQ IC 


1160      REPORT   OF   THE   CHIEF   OF  ENGINEEBS;  U.  8.  ABMT. 

the  pulp  works  to  the  Third  Street  Bridge  and  decreaseB  from  the 
bridge  to  the  mouth.  This  indicates  that  the  increase  at  the  month  is 
partly  due  to  settlement  and  the  increase  at  Third  Street  Bridge  is  in 
a  greater  degree  due  to  scour  or  to  the  introduction  of  new  matM*ial. 

3.  The  sediment  moving  near  the  bottom  on  the  flood  decreases  fipom 
the  mouth  to  Third  Street  Bridge  and  increases  from  the  bridge  to  the 
pidp  works.  This  indicates  two  sources  of  supply,  one  at  the  mouth 
and  one  between  the  bridge  and  the  pulp  works. 

4.  The  sediment  moving  near  the  surface  on  the  flood  increases  from 
the  mouth  to  the  pulp  works.  This  indicates  that  the  iucrease  is  prin- 
cipally due  to  scour  all  the  way  up. 

5.  At  the  pulp  works  near  the  bottom  the  ebb  sediment  is  very  much 
less  than  the  flood  sediment;  near  the  surfiaice  it  is  about  the  same,  being 
a  little  greater  on  the  ebb  than  on  the  flood.  This  indicates  that  the 
principsd  source  of  supply  is  below  the  works  and  that  there  is  no  de- 
posit, but  possibly  a  little  scour  on  the  ebb. 

6.  At  the  other  stations  the  ebb  sediment  was  greatly  iu  excess  of 
the  flood  ne9>r  both  bottom  and  surface.  This  iu£cates  a  continuous 
supply  of  material  in  the  channel  from  sources  between  the  pulp  works 
and  the  mouth. 

A  study  of  the  detailed  observations  seems  to  justify  the  following 
conclusions: 

1.  In  general  the  changes  in  the  amount  of  sediment  near  the  surface 
are  slight  compared  with  the  changes  near  the  bottom.  This  indicates 
that  the  principal  cause  of  change  is  scour  or  the  introduction  of  mate- 
rial at  a  low  level  wliich  does  not  rise  near  the  surface. 

2.  At  1  hour  after  low  water  (as  shown  by  the  bottom  observations) 
there  is  a  large  increase  of  sediment  at  the  mouth,  a  diminution  of  sedi- 
ment between  the  mouth  and  the  bridge,  and  an  increase  of  sediment 
from  the  bridge  to  the  pulp  works.  I^ear  the  surface  the  sediment  in- 
creases to  the  bridge  and  remains  constant  from  the  bridge  to  the  works. 
This  indicates  a  scour  at  the  mouth  near  the  beginning  of  the  flood  cur- 
rent, a  deposit  in  the  reach  below  the  bridge,  and  a  supply  of  new  ma- 
terial at  a  low  level  between  the  bridge  and  the  pulp  works. 

At  2  hours  affcer  low  water  the  sediment  at  the  mouth  has  much 
diminished,  being  the  same  as  it  was  at  low  water.  It  remains  con- 
stant to  the  bridge,  but  increases  to  a  maximum  at  the  pulp  works. 
Appaiently  the  deposit  below  the  bridge  has  ceased,  but  the  addition 
of  material  above  the  bridge  has  increased. 

At  3  hours  after  low  water  the  conditions  at  the  mouth  and  bridge 
are  practically  the  same  as  at  2  hours.  The  increase  at  the  pulp  works 
continues,  but  in  a  less  degree.  For  the  remaining  hours  of  the  flood 
the  variations  of  sediment  are  not  significant. 

Two  soui'ces  of  supply  are  indicated,  one  at  the  mouth  at  1  hour  after 
low  water,  and  the  other  between  the  bridge  and  the  pulp  works  at  1, 
2,  and  3  hours  after  low  water. 

3.  At  1  hour  after  high  water  there  is  a  slight  increase  of  sediment 
at  the  pulp  works.  At  all  the  other  hours  of  the  ebb  the  sediment  is 
practically  constant.  Probably  at  the  turn  of  the  tide  there  is  a  sUght 
scour  of  material  deposited  during  the  flood. 

At  1  hour  after  higli  water  the  sediment  increases  slightly,  but  uni- 
formly, from  the  pulp  works  to  the  mouth. 

At  2  houi's  after  higli  water  the  rate  of  increase  is  greater  from  the 
l)ulp  works  to  the  bridge  and  very  much  greater  from  the  bridge  to  the 
mouth.    There  is  evidently  scour  between  the  bridge  and  the  mouth. 

At  3  hours  affcer  high  water  the  rate  of  increase  is  greater  between 
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the  pnlpworksand  the  bridge  and  still  greater  between  thebridgeand  the 
mouth,  where  the  sediment  reaches  its  maximum.  The  scour  thus  indi- 
cated below  the  bridge  is  probably  the  removal  of  a  portion  of  the  mar 
terial  deposited  during  the  first  hours  of  the  flood  and  the  last  hours  of 
the  ebb. 

At  4,  6,  and  6  hours  after  high  water  the  increase  between  the  pulp 
works  and  bridge  attains  its  maximum  and  the  sediment  decreases 
fi'om  the  bridge  to  its  normal  value  at  the  mouth.  There  is  evidently 
addition  of  material  between  the  pulp  works  and  the  bridge  and  de- 
jwsits  between  the  bridge  and  the  mouth. 

A  comparison  of  the  sediment  obtained  in  the  flood  observations  with 
that  obtained  in  the  ebb  observations  shows  that  the  former  is  heavier 
material  than  the  latter,  settling  much  more  rapidly  after  agitation. 

While  the  observations  do  not  furnish  the  data  necessary  to  deter- 
mine with  any  degree  of  accuracy  the  relative  influence  of  the  two 
sources  in  fornishmg  material  for  shoaling,  the  changes  in  sediment 
density  are  so  much  greater  between  the  pulp  works  and  the  Third 
Street  Bridge  than  between  the  bridge  and  the  mouth  as  to  indicate 
that  an  imi)ortant  source  of  sediment  is  the  sewage  and  drainage  of  thci 
city  of  Wilmington. 

These  conclusions  may  be  summarized  as  follows: 

1.  The  material  brought  down  in  suspension  by  the  fresh  water  at 
ordinary  stages  of  the  river  is  relatively  insignificant,  producing  no 
changes  of  density,  and  need  not  be  considered  in  plans  for  improve- 
ment. ^ 
,2.  The  material  brought  in  from  the  Delaware  by  the  flopd  current  is 
introduced  in  the  greatest  quantity  at  the  early  stages  of  the  flood. 
Some  of  this  material  is  deposited  in  the  channel  below  the  Third  Street 
Bridge,  probably  on  the  bar  opposite  the  mouth  of  the  Brandywine. 

3.  A  considerable  part  of  the  material  supplied  between  the  Third 
Street  Bridge  and  the  pulp  works  is  introduced  into  the  river  through 
the  sewers  and  drains  of  the  city  of  Wilmington.  Some  of  it  is  alter- 
nately deposited  ux>on  and  scoured  from  the  shoal  near  the  mouth  of  the 
Brandywine.  It  should  not  be  inferred,  however,  that  this  source  of 
supply  win  account  for  the  principal  part  of  the  large  deposit  indicated 
by  data  previously  given.  Wilmington  has  a  population  of  about  00,000, 
and  upon  the  most  liberal  estimate  the  solid  material  supplied  by  its 
sewage  could  not  exceed  20  tons  per  day,  while  the  rate  of  shoaling  ap- 
pears to  be  ten  times  as  great.  Doubtless  the  supply  is  very  largely 
increased  by  drainage,  but  this  can  hardly  account  for  the  difference. 
All  that  can  safely  be  inferred  is  that  these  elements  are  important 
sources  of  supply. 

The  material  brought  dovm  in  suspension  by  the  waters  of  the  Brandy- 
vrme  has  generally  been  supposed  to  form  an  important  part  of  the  sup- 
ply for  shoaling  in  the  Christiana,  but  the  studies  of  the  Commission  do 
not  confirm  this  conclusion.  The  observed  permanency  of  the  channel 
sections  in  the  Brandywine  indicates  the  presence  of  little  material  for 
deposit  during  ordinary  stages.  Most  of  t^e  material  transported  is 
brought  down  during  the  freshets,  when  the  currents  are  sufficiently 
powerfdl  to  remove  it. 

The  material  brought  into  the  river  at  its  mouth  can  not  be  excluded 
or  its  amount  diminished  by  any  method  of  improvement.  It  is  a  neces- 
sary incident  to  the  introduction  of  water  from  the  Delaware,  which 
carries  considerable  sediment  in  this  vicinity. 

The  material  Introduced  through  the  sewers  of  Wilmington  can  be 
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completely  excluded  by  carrying  it  in  an  intercepting  sewer  directly  to 
the  Delaware. 

The  following  information  relating  to  the  drainage  of  the  city  of 
Wilmington,  which  is  of  great  interest  in  this  connection,  was  famished 
by  Mr.  T.  0.  Hatton,  engineer  in  charge  of  sewers. 

Area  of  city  surfaces  draining  into  Christiana  Elver,  3,260  acres;  area 
draining  into  Brandy  wine  Creek,  871  acres.  The  number  and  sizes  of 
sewer  outlets  into  the  Christiana  are  as  follows:  One  12-inch,  two  15- 
inch,  one  20-inch^  one  22-inch,  one  30-inch,  one  3  by  4  inch,  one  4  by  5 
inch,  one  5  by  6  mch,  and  one  6  by  6  inch. 

Tne  sewers  discharging  into  the  Brandywine  are  one  10-inch,  two 
12-intoh,  one  20-inch,  two  24-inch,  one  30-inch,  two  36-inch,  and  one  10 
by  12  inch. 

It  was  the  practice  in  the  past  to  permit  all  drainage  from  street  sur- 
faces to  be  carried  into  the  sewers  and  discharged  into  the  Christiana 
and  Brandywine^  but  methods  are  now  being  introduced  by  which  a 
part  of  the  heavier  deposits  is  arrested  by  catch  basins.  It  is  further 
stated  that  a  comprehensive  system  of  drainage  is  now  in  process  of 
construction  by  which  all  sewage  is  to  be  taken  by  an  intercepting 
sewer  directly  to  the  Delaware  River,  while  the  rainfall  is  to  be  dis- 
charged into  the  Christiana  and  Brandywine  at  the  several  city  wharves. 

Mill  Creek,  which  joins  the  Christiana  near  the  pidp  works,  drains, 
superficially,  quite  a  large  area,  of  which  but  a  small  part  is  within 
the  corporate  limits  of  the  city.  In  the  revised  plan  before  mentioned, 
it  is  proposed  to  utilize  this  affluent  fpr  the  drainage  of  a  considerable 
area. 

2.  Rectification  of  the  channel. — ^The  observations  of  the  Commission 
establish  the  interesting  fact  that  there  is  little  or  no  deformation  of 
the  tide  wave  in  its  passage  over  that  i)ortion  of  the  river  where  im- 
provement is  desired.  Gauges  connected  by  accurate  levels  were  ob- 
served at  three  points  at  each  hour  of  the  tide^  and  the  surfiMse  slope 
at  each  hour  was  thus  determined.  The  variations  of  these  slopes,  as 
shown  on  the  accompanying  diagrams,  are  so  small  that  it  may  be  con- 
cluded that  the  ebb  and  flood  are  very  little  impeded,  since  obstructions 
to  the  movement  of  tide  water  always  produce  local  changes  of  level. 
This  conclusion  is  further  confirmed  by  the  small  and  uniform  tidal 
retardations  shown  in  the  table  of  tidal  elements. 

Within  the  limits  of  the  improvement  desired,  the  principal  i>oints  at 
which  abnormal  shoaling  exists  are  at  the  four  bridges,  the  entrance  of 
the  Brandywine,  and  the  mouth  of  the  Christiana. 

The  foiir  bridges  have  each  a  single  pier  in  the  channel  Such  ob- 
stacles can  not  fail  to  increase  the  tendency  of  the  stream  to  deposit 
material  in  the  channel,  and  the  evidence  of  this  influence  is  clearly 
shown  by  the  survey  and  by  the  results  of  temporary  improvements. 
The  bridges  have  been  carefally  examined  to  determine  whether  there 
are  defects  of  location  or  construction  the  correction  of  which  would 
improve  the  local  conditions.  With  the  exception  of  the  lower  bridge, 
the  pile  bents  of  which  are  perpendicular  to  its  axis  instead  of  parallel 
to  the  axis  of  the  draw-span  pier  and  direction  of  the  flood  and  ebb 
currents,  as  they  should  have  been  to  offer  the  minimum  obstruction  to 
the  currents,  the  bridges  have  no  objectional  features.  The  defect  in 
the  lower  bridge  is  not  considered  'sufticieutly  serious  to  justify  the 
requii'ement  of  its  reconstruction.  8o  fai-  aij  its  effect  upon  the  channel 
is  concerned  the  location  of  the  pier  can  not  be  improved. 

As  previously  stated,  the  Commission  is  of  the  opmion  that  the  im- 
provement of  the  Brandywine  should  be  deterred  for  the  present;  but 
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le  oonditions  existing  at  its  junction  with  the  Christiana  justify  its 
iKtification  in  that  locality,  since  the  present  direction  of  confluence, 
Ung  almost  at  right  angles  with  the  Christiana,  is  prejudicial  to  the 
laintenance  of  an  improved  channel  in  the  latter  river. 
The  current  observations  made  at  the  junction  of  these  streams  show 
jkt  the  ebb  in  the  Christiana  runs  close  in  upon  the  left  bank  both 
4ove  and  below  the  junction  of  the  Brandy  wine,  while,  in  the  latter 
team,  the  ebb  is  concentrated  around  the  lower  angle  at  the  mouth, 
Icreby  causing  the  confluent  currents  to  move  entirely  to  the  left  of 
le  natural  deep-water  channel  in  the  Christiana.  During  the  flood  tide 
|e  current  in  the  Christiana  coincides  with  its  thalweg,  with  barely 
Irceptible  velocities  entering  the  mouth  of  the  Brandywine. 
|To  cause  the  flood  and  ebb  currents  of  the  Christiana  to  follow  more 
tarly  along  the  same  path  at  this  locality,  and  to  diminish  the  disturb- 
\  ice  produced  by  the  introduction  of  the  waters  of  the  Brandywine^  a 
*  Igh- water  dike  is  required  extending  from  the  upper  angle  of  tiie  junc- 
I  pn  of  the  two  streams  for  a  distance  of  about  600  feet  and  in  a  direc- 
fca  nearly  parallel  with  the  channel  of  the  Christiana.  As  compensa- 
pn  at  the  mouth  of  the  Brandywine  for  the  interference  of  such  a  dike 
lid  also  to  improve  the  alignment  of  the  modified  entrance,  the  shore 
pe  at  the  lower  side  should  be  rounded  off  by  moving  the  land  dike 
kck  for  a  distance  of  about  100  feet  at  the  angle,  and  the  low- water 
lidth  correspondingly  widened  by  dredging. 

{The  estimated  cost  of  this  rectification  at  the  mouth  of  the  Brandy- 
[ine  is  $20,000. 

I  The  fhll  aiscussion  of  the  problem  of  rectification  as  it  is  presented  at 
le  mouth  of  the  river  requires  an  examination  of  the  work  of  improve- 
jent  already  constructed  and  the  physical  conditions  as  they  now  exist 
1  this  locality. 

i  Previous  to  improvement  the  bar  in  the  Delaware  opposite  the  mouth 
f  the  Christiana  Eiver  carried  a  low-water  depth  of  from  8  to  9  feet. 
lie  jetty  on  the  north  side  of  the  entrance,  extending  from  Light-House 
oint  for  a  distance  of  1,750  feet,  was  constructed  between  the  years 
IS2  and  1885.  It  had  for  its  object  the  maintenance  of  a  15-foot  low- 
ater  channel  to  be  formed  by  dredging. 

A  comparison  of  the  chart  of  the  recent  survey  with  charts  existing 
Bfore  the  construction  of  the  jetty  shows  that  the  currents  of  the  Del- 
rare  have  sufficient  power  to  overcome  the  tendency  to  shoal  at  the 
id  of  the  jetty,  the  position  of  the  15-foot  curve  remaining  practically 
[ichanged.  The  jetty  is,  however,  unable  to  maintain  a  channel  of 
(equate  width  and  depth.  Such  a  channel  has  been  repeatedly  formed 
r  dredging,  but  it  is  invariably  filled  by  shoaling,  except  for  a  narrow 
lace  in  the  immediate  vicinity  of  the  work. 

This  jetty  was  intended  "to  control  and  direct  the  Christiana  ebb 
id  protect  it  from  the  greater  volume  of  the  Delaware  currents  with- 
it  injurious  interference  with  the  free  admission  of  the  flood  tide.''  It 
idoubtedly  does  direct  the  ebb  currents  of  the  Christiana  and  protects 
lem  from  dispersion  by  the  currents  of  the  Delaware;  but,  at  the  same 
me,  it  prevents  the  removal  of  deposited  material  by  the  latter  cur- 
aits,  and  the  waters  of  the  Christiana,  after  passing  the  natural  gorge, 
)read  out  to  the  southward  without  restraint,  their  power  of  channel 
aintenance  being  thus  dissipated. 

;The  Commission  is  of  the  opinion  that  the  best  remedy  for  this  diffi- 
|dty  is  the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to 

(event  the  dispersion  of  the  ebb  water  of  the  Christiana,  located  as^ 
own  on  the  accompanying  map.    The  jetty  may  be  of  earth  faced' 
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with  stone,  from  the  shore  outward  for  a  distance  of  about  l^tM&et^ 
The  remaimng  portion  for  a  distance  of  about  1^200  feet  should  be  a  pile 
dike  filled  with  stone,  like  those  now  in  process  of  construction  in  the 
Delaware  Biver.  The  distance  between  the  jetties  at  their  outer  ends 
is  taken  at  500  feet. 

The ''cost  of  this  work  is  estimated  at  $30,000.  With  the  improved 
channel  this  will  give  a  cross  section  greater  than  the  theoretical  nor- 
mal area,  so  that  there  will  be  no  injurious  interference  with  the  free 
admission  of  the  flood  tide.  Since  no  deposit  is  to  be  anticipated  at 
the  end  of  the  jetties,  the  Commission  beheves  that  a  i)ermanent  Ioav- 
water  channel  having  a  depth  of  15  feet  can  thus  be  obtained. 

Should  a  channel  having  a  depth  of  24  feet  be  formed  at  the 
mouth,  it  would  be  necessary  to  extend  jetties  into  the  Delaware  River 
beyond  their  ends  in  the  15-foot  project  for  an  aggregate  distance  ol 
about  5,000  feet,  whatever  methods  of  removing  the  deposits  might  be 
adopted,  at  an  estimated  additional  cost  of  al^ut  $175,000.  Such  an 
extension^  however,  could  not  be  made  without  danger  of  serious  inter- 
ference with  the  maintenance  of  the  main  ship-channel  dredged  by  the 
Government  through  Cherry  Island  Flats  in  titie  Delaware  Biver. 

It  has  been  generally  supposed  that  a  large  amount  of  the  material 
forming  shoals  is  supplied  from  the  foreshore  between  the  high  andlo^w^ 
water  lines,  but  the  examinations  of  the  commission  do  not  confirm  this 
conclusion.  The  material  derived  from  this  locality  is  principally  due 
to  the  undercutting  of  the  banks  by  the  wash  of  steamboat  waves. 
This  supply  could,  of  course,  be  cut  oflf  by  protecting  the  shores  at  all 
places  where  permanent  wharves  are  not  erected,  as  suggested  in  the 
resolutions  adopted  at  the  Wilmington  meeting,  but  the  amount  is  not 
suf&cient  to  justify  the  exx)ense*  It  wUl  be  much  more  economical  to 
remove  this  material  by  dredging. 

Should  the  systematic  rectification  of  the  Christiana  Biver  be  under- 
taken, it  would  be  necessary  to  establish  the  harbor  lines  to  some  point 
above  the  city  of  Wilmington  in  accordance  with  the  adopted  project 
of  improvement,  but  the  location  of  such  lines  is  not  a  part  of  the  duty 
of  this  Commission.  The  survey  of  the  Commission  has  been  connected 
with  permanent  monuments  along  the  crests  of  the  dikes,  so  that  such 
lines  can  be  readily  established  when  desired. 

3.  Increase  of  tidal  volume. — ^The  ebb-tide  velocities  may  be  increased, 
so  as  to  enable  the  tidal  forces  to  remove  material  deposited  in  the  river 
by  sufficiently  increasing  the  tidal  volume,  and  this  may  be  accom- 
plished bythe  formation  of  an  artificial  tidal  basin  above  the  reach  to 
be  improved^ 

A  tidal  basin  of  sufficient  capacity  to  frirnish  the  necessary  increased 
tidal  volume  could  be  formed  on  the  meadow  or  marsh  adjacent  to  the 
upper  part  of  the  improved  channel  by  inclosing  a  suitable  area  with 
an  embankment,  connecting  such  a  basin  with  the  river,  and  dredging 
it  to  the  required  depth. 

The  general  elevation  of  this  marsh  land  is  about  3  feet  above  mean 
low  water.  Although  any  depth  below  the  plane  of  mean  low  water 
would  not  be  available  for  increased  tidal  volume  to  the  river,  it  would 
be  necessary  to  dredge  it  to  a  depth  of  about  6  feet  below  mean  low 
water  to  permit  the  use  of  dredges,  scows,  and  tugs  if  the  material  was 
to  be  removed  by  scows.  Such  a  basin  would  shoal  by  the  deposition 
of  silt  brought  in  by  the  flood  tide,  but  its  depth  below  the  plane  of  low 
water  could  be  utilized  for  such  deposits  until  they  encroached  upon 
its  tidal  capacity,  when  the  basin  would  again  require  to  be  deepened. 
'   If  the  existing  tidal  volumes  passing  through  the  several  reaches  he- 
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treen  the  month  and  the  pulp  works  be  mcreased  in  proportion  to  the 
acreage  of  cross  sections  resulting  ft-om  the  fbrmation  of  a  channel 
15  feet  deep  and  150  feet  wide,  as  shown  previously,  there  would  re- 
hire to  be  added  the  following  tidal  volumes: 

C^bic  feet 

.Vtion  A ^ 8,000,000 

Mion  B 22,000,000 

»tion  C 33,000,000 

iftionD 27,000,000 

ktion  E .* 45,000,000 

If  the  increased  volume  of  45,000,000  cubic  feet  required  by  the  upper 
ach  be  added  to  the  existing  volumes,  it  would  be  a  quantity  in  ex- 
ess  of  the  volumes  required  in  the  lower  reaches  j  but  siuce  the  exist- 
ig  sections  indicate  a  tendency  to  shoal  under  the  action  of  the  present 
lial  forces  it  foUows  that  to  produce  velocities  callable  of  maintaining 
te  increased  sections  it  will  be  necessary  to  somewhat  increase  present 
ilocities  through  these  sections. 

Assuming  that  55,000,000  cubic  feet  is  to  be  added  to  the  present  tidal 
Illumes  by  an  artificial  tidal  basin  and  that  the  range  of  the  tide  in 
teh  a  basin  wiU  be  6  feet,  the  basin  would  require  an  area  of  about 
U60,000  square  feet,  or  about  200  acres. 

The  formation  of  such  a  basin  by  dredging  and  removal  of  the  ma- 
trial  in  scows  would  involve  the  removal  of  about  3,000,000  cubic 
>rds  of  materiaL  If  the  material  could'be  removed  by  sluicing  it  over 
Hr  areas  adjacent  to  the  basin,  the  depth  of  excavation  could  be  re- 
aced  to  6  feet  and  the  quantity  of  material  to  be  removed  to  about 
»00,000  cubic  yards. 

The  cost  of  the  formation  of  such  a  basin,  exclusive  of  the  value  of 
te  land  required,  would  be  about  $450,000. 

If  the  formation  of  a  tidal  basin  be  applied  to  thjB  maintenance  of  a 
tannel  150  feet  wide  and  24  feet  deep  between  the  mouth  and  the 
klaware  and  Western  Eailroad  Bridge,  and  thence  to  the  pulp  works 
i  channel  20  feet  deep  at  mean  low  water,  there  would  be  required, 
t  the  assumptions  made  in  the  case  of  the  15-foot  channel,  the  follow- 
ig  increase  of  tidal  volumes: 

Cubic  foot. 

Action  A 81,000,000 

kttionB : 102,000,000 

*ftionC 110,000,000 

V:tionD 93,000,000 

Action  E 94,000,000 

Assuming  that  130,000,000  cubic  feet  would  have  to  be  added  to  the 
tisting  tidal  volumes  to  maintain  the  increased  sections,  a  basin  would 
k  required  with  an  area  of  21,600,000  square  feet,  or  about  500  acres. 
^ The  formation  of  such- a  basin  would  require  the  removal  of  about 
s200,OOO  cubic  yards  of  material,  if  removed  in  scows,  or  about  5,000,000 
«bic  yards,  if  sluiced  over  adjacent  low  areas.  The  cost  of  such  a 
ksin,  exclusive  of  the  value  of  the  land,  would  be  about  $1,100,000. 
,  With  basins  of  the  capacity  above  described,  the  tidal  volumes  pass- 
ig  through  the  improved  sections  would  increase  the  mean  velocities 
i  the  ebb  through  the  existing  sections  about  50  per  cent.,  or  to  about 
S  feet  per  second. 

If  such  a  method  should  be  used  in  the  improvement  of  Christiana 
^ver,  the  formation  of  the  tidal  basin  should  precede  the  formation  of 
*e  dredged  channels,  both  for  the  purpose  of  aiding  in  their  initial  for- 
^tion  and  preventing  the  deposit  of  material  in  the  enlarged  sections 
<the  river. 
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Gnrrent  velocities  in  sach  basins  wonld  be  very  slight  except  at  itis'fl 
point  of  junction  with  the  river ;  consequently  the  deposition  of  sediment;  ^ 
in  the  basin  might  be  qoite  rapid  and  the  maintenance  of  its  capacitor 
wonld  have  to  be  secured  by  dredging. 

4.  Flushing  tidal  reservoir. — The  principle  upon  which  the  action  of  eu 
flushing  tidfJ  reservoir  would  be  based  is  as  follows:  The  tidal  veloci- 
ties of  both  flow  and  ebb,  starting  from  a  i)osition  of  rest,  reach  their 
maximum  in  about  1  hour;  such  velocities  then  continue  with  but 
small  change  to  within  about  1  hour  of  their  end,  when  they  decrease 
to  zero. 

The  valuable  working  power  of  the  tidal  currents  to  produce  scour 
or  to  maintaiu  the  channels  in  which  they  move  occurs  during  the  perio<i 
of  their  maximum  velocity.  If  this  is  less  than  what  may  be  called  the 
effective  velpciiy,  neither  the  material  forming  the  bed  of  the  stream 
nor  the  material  brought  into  the  stream  from  outside  forces  can  be 
moved,  and  deposition  will  ensue. 

If  a  part  of  the  flood-tide  volume  could  be  impounded  and  held  back 
for  a  time  from  its  normal  discharge  on  the  ebb,  and  when  released  the 
interval  of  its  discharge  reduced  to  a  shorter  time  than  would  otherwise 
have  obtained,  there  would  result  an  increased  ebb  velocity  during  the 
interval  of  such  discharge.  By  establishing  a  proper  relation  between, 
the  impounded  volume  and  the  interval  of  its  action  when  released,  ve- 
locities could  be  induced  which  would  be  higher  than  the  normal  veloc- 
ities of  the  ebb.  Such  an  application  of  a  part  of  the  ebb  tide  volume 
would  practically  convert  it  into  a  flushing  force,  by  means  of  which  the 
improved  channel  could  be  swept  at  as  frequent  intervals  and  by  as  high 
velocities  as  were  found  from  experience  to  be  necessary. 

The  application  of  this  method  to  the  securing  of  higher  ebb-tide 
velocities  than  would  result  from  the  normal  action  of  the  ebb  would 
require  a  movable  dam  or  weir  across  the  river  at  a  point  directly  above 
the  part  to  be  improved,  so  arranged  as  to  freely  admit  the  passage  of 
the  flood  volume  into  that  part  of  the  basin  above,  and  capable  of  being 
closed  at  the  time  of  high  water,  thereby  impounding  the  flood-tide 
volume  above  it.  After  the  tidal  volume  below  the  dam  had  partly 
passed  out,  the  impounded  water  would  be  released  and  by  its  flush- 
ing action  made  to  sweep  from  the  improved  section  the  material 
brought  in  by  the  flood  tide  or  from  other  sources. 

The  volume  of  the  flood  tide  passing  above  the  pulp  works,  aug- 
mented by  the  volume  coming  from  above  tidal  influence,  is  about 
48,000,000  cubic  feet;  this  represents  the  volume  which  could  be  tempo- 
rarily impounded  in  the  basin  above  the  pulp  works. 

GThe  flood-tide  volume  below  the  pulp  works,  increased  by  the  back 
water  of  the  Brandywine,  is  about  72,000,000  cubic  feet  and  is  divided 
as  follows: 

Cubic  feet. 

Section  A 42,200,000 

Section  B 8,700,000 

Section  C 8,500,000 

Section  D 3,900,000 

Section  E 8,500,000 

The  average  volume  passing  the  middle  point  of  each  of  the  above 
sections  of  the  ebb  tide  is  as  follows: 

Section  A 50, 700, 000,  or  8,450,000  cubic  feet  per  hour. 

SectionB 25, 250, 000, or  4,210,000  do. 

SectionC 16, 650, 000, or  2,770,000  do. 

Section  D 10, 450, 000, or  1,740,000  do. 

SectionE 4, 250, 000, or,     700,000  do. 
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To  increase  these  latter  volumes  so  as  to  produce  a  mean  velocity 
aich  as  was  assumed  under  the  action  of  the  tidal  basin,  viz,  IJ  feet 
?er  second  through  the  enlarged  sections  for  a  15-foot  channel,  would 
lequire  the  addition  of  16,000.000  cubic  feet  per  hour  from  the  im- 
lounded  volume.  Such  a  supply  could  be  maintained  from  the  reservoir 
br  about  3  hours.  K  it  became  necessary  to  increase  the  mean  velocity 
»  2  feet  per  second,  25,000,000  cubic  feet  per  hour  would  be  required, 
ir  the  capacity  of  the  reservoir  for  about  2  hours.  The  application  of 
flie  same  method  to  the  creation  of  mean  velocities  of  1^  feet  per  sec- 
md  through  the  cross-sections  which  would  result  from  the  formation 
•f  a  channel  150  feet  wide  and  24  feet  deep  from  the  mouth  to  the 
Delaware  and  Western  Eailroad  Bridge  and  thence  to  the  pulp  works, 
i  channel  20  feet  deep,  would  require  the  addition  of  27,000,000  cubic 
*eet  per  hour  from  the  impounded  volume.  Such  a  discharge  could 
&e  maintained  from  the  reservoir  for  nearly  2  hours.  If  it  became  neces- 
iary  to  increase  the  mean  velocity  to  2  feet  per  second,  45,000,000  cubic 
feet  per  hour  would  be  required;  the  capacity  of  the  reservoir  would 
supply  such  a  discharge  for  a  little  more  than  1  hour. 

The  Commission  have  considered  the  application  of  the  above-de- 
scribed method  to  the  maintenance  of  an  improved  channel  between  the 
pulp  works  and  the  mouth  of  the  Christiana  by  the  construction  of  a 
movable  dam  or  weir  across  the  river  at  a  point  about  1,600  feet  above 
the  pulp  works,  or  about  600  feet  above  the  Wilmington  and  Northern 
Railroad  Bridge.  The  borings  made  in  this  vicinity  indicate  that  a  bed 
of  gravel  suitable  for  the  foundation  of  the  weir  is  found  at  a  depth  of 
from  12  to  15  feet  below  mean  low  water  below  this  locality;  stable 
foundations  can  not  be  found  at  a  depth  of  less  than  20  or  25  feet  below 
mean  low  water. 

The  plan  considered  by  the  Commission  involves  the  construction  of 
about  300  linear  feet  of  movable  dam  on  the  Cam6r6  system,  with  a 
lock  150  feet  long  and  30  feet  wide,  for  the  passage  of  the  small  number 
of  vessels  using  the  river  above  the  weir.  The  estimated  cost  of  this 
work  is  about  $200,000.  Since  the  necessity  for  such  a  construction  is 
not  yet  considered  by  the  Commission  as  demonstrated,  the  details  of 
construction  have  been  studied  only  so  far  as  was  necessary  for  the 
demonstration  of  its  feasibility,  and  for  the  formation  of  an  approximate 
estimate  of  its  cost. 

5.  Maintenance  by  dredging. — ^The  marked  improvements  made  during 
recent  years  in  dredging  machinery  have  rendered  it  economically 
l)racticable,  in  many  cases,  to  maintain  by  dredging  channel  dimensions 
much  greater  than  the  normal  dimensions  for  the  currents  passing 
thiough  tbem.  Perhaps  the  most  familiar  instance  is  that  of  the  river 
(.^lyde,  reference  to  which  was  made  at  the  public  meeting  held  by  the 
Commision  at  Wilmington. 

This  river  was,  before  improvement,  a  small  stream  obstructed  by 
shoals.  Between  Glasgow  and  the  mouth,  according  to  Smeaton's  re- 
port, there  was  a  minimum  depth  of  1  foot  and  3  inches.  At  the  present 
time,  the  navigable  channel  up  to  Glasgow,  a  distance  of  about  18  miles, 
has  a  depth  of  from  18  to  20  feet  at  low  water  and  from  28  to  30  feet  at 
high  water.  These  increased  depths  have  been  obtained  progressively, 
the  low  water  depth  at  Glasgow  being  8  feet  in  1836  and  from  12  to  16 
feet  in  1876. 

The  history  of  this  improvement  presents  a  series  of  costly  construc- 
tions, carried  out  under  the  direction  of  eminent  engineers  to  direct  and 
intensify  the  action  of  the  natural  forces  of  the  river,  most  of  which 
cannot  be  considered  to  have  proved  of  permanent  value.    By  a  final 
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resort  to  dredging  on  an  extensive  scale,  an  artificial  channel  has  beei 
formed,  and  is  now  maintained.  From  information  courteously  fumislie  < 
the  Commission  by  Mr.  James  Deas,  engineer  of  the  Clyde  nayigation 
and  from  other  sources,  it  appears  that,  in  carrying  out  tliis  improve 
ment,  35,419,022  cubic  yards  of  material  have  been  removed  by  dredg 
ing.  During  the  last  20  years  about  1,250^000  cubic  yards  i>er  annuu 
have  been  removed,  about  one-third  of  which  has  been  deposited  mate 
rial.  During  the  last  14  years,  the  cost  has  been  about  15  cent«  po 
cubic  yard.  The  total  expenditure  for  dredging  has  been  about  $5,320,0(M  l 
all  of  which  has  been  raised  by  rates  and  duties  laid  upon  the  loca 
commerce.  It  has  been  remarked  that  ^^considering  the  l^rge  proper 
tion  of  deposit  to  new  material  dredged  out  of  the  Clyde  •  •  •  i 
seemed  that  very  much  was  required  to  be  done  before  the  Clyde  coulc 
be  considered  a  satisfactory  instance  of  engineering  skill  assistini^ 
nature  to  improve  a  navigable  river."  The  great  commercial  benefit: 
which  have  resulted  to  the  city  of  Glasgow  fiiUy  justify  the  improve 
ment,  even  by  such  expensive  methods,  but  it  is  doubted  whether  ii 
ever  could  have  been  properly  carried  out  at  the  expense  of  the  genera 
government. 

A  navigable  channel  in  the  Christiana  Biver,  with  dimensions  fai 
beyond  the  normal  ones,  such  as  is  desired  by  the  business  interests  o 
WOmington,  can  without  doubt  be  formed  and  maintained  by  the 
methods  employed  upon  the  Clyde.  The  cost  of  its  maintenance  b> 
dredging  would  be  heavy,  but  it  can  only  be  determined  by  actual  ex 
perience,  as  it  has  been  determined  on  the  Clyde. 

Should  the  Christiana  Eiver  be  rectified  and  the  supply  of  sewa^rc 
cut  oflf  by  the  methods  before  discussed,  it  is  quite  possible  that  the 
deposit  in  a  channel  of  moderate  dimensions  would  be  so  much  reduced 
that  its  annual  removal  by  dredging  would  be  more  economical  than 
the  construction  of  works  for  the  increase  of  velocities,  but  this  ques- 
tion can  only  be  definitely  decided  after  the  new  conditions  have  beeu 
fully  established. 

BEOOIOCENBATIONS. 

In  conclusion,  the  Commission  has  the  honor  to  submit  the  foUowin^ 
plan  for  the  permanent  improvement  of  the  harbor  to  suit  the  present 
and  prospective  wants  of  commerce  and  navigation : 

1.  The  comprehensive  system  of  drainage  and  sewerage  now  in  proc- 
ess of  construction  by  the  city  of  Wilmington  should  1^  completed  so 
that  no  solid  material  shall  be  discharged  into  the  Christiana  River 
through  drains  or  sewers,  thereby  removing  one  important  source  of 
deterioration.  Until  this  system  has  progressed  suflSciently  to  insure 
its  early  completion  large  expenditures  for  the  increase  of  channel  di- 
mensions by  dredging  are  considered  inadvisable. 

2.  The  channel  at  the  mouth  of  the  river  should  be  rectified  by  the 
construction  of  a  jetty  on  the  south  side  of  the  entrance,  located  as 
shown  on  the  accompanying  map.  The  upper  surfai ..  or  this  jetty 
should  be  about  2  feet  above  mean  high  water.  It  should  be  formed  of 
earth,  faced  with  stone,  for  a  distance  of  about  1,400  feet  outward  fi'om 
the  shore.  For  the  remaining  distance  of  about  1,200  feet  it  should  be 
a  pile  and  stone  dike,  similar  to  those  in  process  of  construction  in  the 
Delaware  Eiver.    The  cost  of  this  work  is  estimated  at  $30,000. 

3.  The  channel  at  the  junction  of  the  Christiana  and  Brandywine 
should  be  rectified  by  the  construction  of  a  high- water  dike  about  600 
feet  in  length  on  the  upper  side,  by  moving  back  the  land  dike  on  the 
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lower  side  for  a  distance  of  about  100  feet,  and  by  increasing  the  low- 
water  width  of  the  mouth  of  the  Brandywine  by  (kedging,  as  shown  on 
the  accompanying  map.    The  cost  of  this  work  is  estimated  at  $20,000. 

4,  When  the  reconstruction  of  the  drainage  system  has  been  carried 
to  such,  a  point  as  to  justify  the  commencement  of  dredging,  a  channel 
should  be  excavated  from  the  mouth  to  the  pulp  works,  having  a  mini- 
mum width  at  bottom  of  150  feet  and  a  depth  of  15  ^t  at  mean  low 
water,  as  provided  in  the  existing  project.  This  will  require  the  re- 
moval of  about  720,000  cubic  yards  of  sand,  mud,  and  gravel,  and  about 
540  yards  of  solid  rock^  and  is  estimated  to  cost  $142,000.  If  shoaling 
occurs  during  the  progress  of  the  work,  the  estimate  must  be  increased 
accordingly. 

5.  When  the  work  above  provided  for  has  b€#n  completed,  careful 
observations  should  be  made,  covering  a  period  of  at  least  1  year,  to 
determine  the  rate  of  shoaling  at  various  points  in  the  channel.  From 
these  observations  the  question  can  be  decided  whether  it  is  more  eco- 
nomical to  maintain  the  channel  by  dredging  or  by  the  construction  of 
a  flushing  reservoir.  The  cost  of  such  a  reservoir  is  estimated  at 
$200,000. 

The  total  estimated  cost  of  the  improvement  recommended  is,  ex- 
clusive of  the  flushing  reservoir,  $192,000,  and  including  the  reservoir. 
$392,000.  This  estimate  does  not  include  the  cost  of  removing  material 
deposited  during  the  progress  of  the  work  or  the  cost  of  maintaining 
by  dredging. 

While  the  Commission  believes  the  project  should  not  be  extended  at 
the  present  time,  beyond  the  above  recommendations^  it  is  of  the  opin- 
ion that  a  considerable  extension  of  the  limits  of  the  miprovement  may 
be  found  practicable  and  advisable  in  the  future.  The  problem  of  tidal 
river  improvement  is  of  such  complexity  that  it  is  impossible  to  foresee 
results  with  accuracy,  except  during  the  progress  of  the  work,  and  it  is 
therefore  desirable  to  keep  the  project  well  within  the  range  of  reason- 
able prediction.  The  best  method  of  procedure  is  the  progressive 
method  of  deepening  followed  in  the  improvement  of  the  Clyde.  Accord- 
ingly the  Commission  recommends  that  the  improvement  of  Brandy- 
wine  Creek  and  the  more  extensive  improvement  of  the  Christiana 
Biver,  to  meet  the  prospective  wants  of  commerce  and  navigation,  be 
left  for  future  consideration. 

The  following  are  transmitted  herewith: 

(1^  Map  of  WUmin^on  Harbor,  Delaware,  in  three  sheets. 

(2)  Sketch  of  WihDington  Haroor,  Delaware. 

(3)  Diagram  of  flood  and  ebb  snrface  slopes. 

(4)  Diagram  of  sediment  observations . 

(5)  Copy  of  resolutions  adopted  at  a  meeting  of  commercial  interests  of  the  city 
of  Wilmington,  Del.* 

Bespeetfally  submitted. 

D.*C.  Houston, 

Colonel  of  Engineers, 
C.  W.  Raymond, 
Major ^  Corps  of  Engineers, 

L.  Y.  SCHEEMERHORN, 

Civil  Engineer, 
The  Secret ABT  op  War. 
(Through  the  Chief  of  Engineers,  U.  S.  A.) 

•Not  submitted. 
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H  a. 

ICE-HARBOR  AT  NEW  CASTLE.  DELAWARE. 

The  river  and  harbor  act  of  September  19, 1890.  appropriated  $8,1  (M 
for  this  harbor.  This  amount,  together  with  the  oalance  available  of  n 
former  appropriation,  is  sufficient  to  complete  the  approved.project, 
which  is  to  rebuild  pier  H. 

Studies  for  the  removal  of  pier  H  and  to  construct  a  new  one  at  an 
other  point,  of  reduced  dimensions,  have  been  made  and  the  plans  wert 
submitted.  When  these  are  approved,  steps  will  be  taken  for  an  earh 
construction  of  the  pier  so  as  to  have  it  completed  before  the  coming 
winter.  # 

The  project  for  the  establishment  of  to  ice-harbor  at  "Sew  Oastle  date? 
back  to  colonial  times  and  was  suggested  by  the  necessity  of  providing 
a  place  of  refuge  for  vessels  during  the  prevalence  of  ice  in  the  Delaware 
Eiver.  Since  the  ice-harbor  at  Reedy  Island,  10  miles  farther  down  tin 
river,  has  become  useless,  this  harbor  is  now  the  first  one  reached  b; 
vessels  coming  up  the  bay.  The  number  of  vessels  seeking  refiige  her 
during  the  winter  is  very  great  and  the  enlargement  of  the  harbor  i 
only  a  question  of  time.  Attention  was  called  in  last  year's  report  to  th 
practicability  of  materially  enlarging  the  area  of  the  harbor  by  the  con 
struction  of  an  additional  pier  on  the  [30-foot  contour  at  the  x>oint  o 
intersection  of  two  lines  prolonged  in  an  offshore  direction  over  pien 
K  and  M  and  L  and  N,  respectively. 

The  alteration  of  a  large  private  wharf  within  the  ice-harbor,  recentlj 
commenced  by  the  owner,  has  made  it  imperative,  in  view  of  similai 
changes  likely  to  occur  in  the  future,  to  preserve  the  present  area  ol 
the  harbor  by  the  establishment  of  harbor  lines.  A  reconmiendatioi 
for  the  adoption  of  such  lines  was  lately  submitted  to  the  Departmenl 
and  was  approved  by  the  Secretary  of  War  under  date  of  June  26, 1891.' 

New  Castle  is  in  the  collection  district  of  Delaware.   WUmington  is  the  nearesi 

5ort  of  entry,  and  the  amount  of  revenne  collected  there  during  the  fiscal  year  ending 
une  30,1891,  is  $15,217.04. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20,  1826 $25,000.00 

March  2, 1829 18, 895. 99 

July  2,  1836 25,000.00 

March  3,  1837 10,000,00 

July  7,  1838 11,573.00 

August  30,  1852 . .'. 15, 000. 00 

July  15,  1870 2,500.00 

June  10,1872 ;.     27,000.00 

March3,  1873 -20,000.00 

June  27,  1874 10,000.00 

March  3,  1875 $20,000.00 


By  act  approved — 

August  14, 1876 $12,000.0( 

June  18,  1878... 10,000.0( 

March  3, 1879 5,500.0( 

June  14, 1880 3,000.0( 

March  3, 1881 20,000.1^1 

July  5,  1884 2,000.(X| 

August  5, 1886 5,000.C)^ 

By  act  of  August  11,  1888 ....  7, 500. 0( 

By  act  approved  September  j 

19,1890 8,100.0^ 


Of  the  above  the  sum  of  $18,285.65  has  been  carried  to  the  surplus 
fund  of  the  Treasury. 

Money  statement 

July  1, 1890,  balance  unexpended $7,346.4^ 

Amount  appropriated  by  act  approved  September  19, 1890 ^ 8, 100.  (X 


15,446.4^ 
255.  e 


June  30, 1891,  amount  expended  during  fiscal  year , 

July  1, 1891,  balance  unexpended 15, 190. 7 


*  See  Appendix  H  29. 


Digitized  by  VjOOQ IC 


APPENDIX   H ^REPORT   OF   MAJOR  SMITH.  1161 

H3. 

IMPROVEMENT  OF  APPOQUINNIMINK  RIVER,  DELAWARE. 

This  river  is  a  tributary  of  Delaware  Bay,  flowing  mainly  in  Kew 
Castle  County,  Del.,  and  is  navigable  at  low  tide  for  vessels  of  liglit 
draft,  from  the  mouth  to  Odessa,  a  distance  of  about  9  miles.  The  bar 
at  the  mouth  is  navigable  only  at  high  water.  The  tide  rises  on  an 
average  6  feet  at  the  mouth  and  3.2  feet  at  Odessa. 

A  survey  of  the  stream  was  made  in  accordance  with  the  require- 
ments of  the  river  and  harbor  act  of  August  11, 1888,  and  a  report  with 
estimates  submitted  for  its  improvement,  which  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pages  943-947. 

The  plan  of  improvement  recommended  is  to  dredge  a  channel  8  feet 
deep  at  mean  low  water,  100  feet  wide  within  the  section  of  the  river 
between  the  mouth  and  Townsend's  Wharf,  a  distance  of  5  miles,  and  80 
feet  wide  in  the  remaining  section  as  far  as  the  bridge  at  Odessa.  The 
estimated  cost  of  improvement  is  $39,963. 

The  project  was  adopted  in  1890,  an  appropriation  of  $5,000  being 
made  by  Congress  on  September  19  for  beginning  the  work.  It  was 
subsequently  proposed  to  exi)end  the  money  in  improving  the  river  near 
Odessa,  where  the  shoalest  water  was  found.  This  was  approved,  and 
after  due  advertisement  for  proposals  a  contract  was  made  with  Frank 
C.  Somers,  of  Camden,  N.  J.,  to  do  the  necessary  dredging  at  the  price 
of  19  cents  per  cubic  yard,  measured  in  place. 

Operations  were  begun  on  January  27, 1891,  and  completed  on  the 
14th  of  the  following  month,  two  dredges  having  been  engaged  in  the 
work.  Twenty-four  thousand  nine  hundred  and  eighty-five  cubic  yards 
of  material,  mostly  soft  mud,  were  removed,  making  a  channel  80  feet 
wide  on  the  bottom  and  8  feet  deep  below  the  low  water  reference  es- 
tablished at  the  Odessa  bridge  and  extending  from  the  lower  end  of 
Watkin's  Wharf  eastward  to  a  point  about  360  feet  below  Polk's  Wharf, 
a  total  distance  of  1,976  feet.  The  benefits  derived  from  the  dredging 
are  increased  harbor  room  at  the  wharves  at  Odessa  and  increased 
depth  for  vessels  of  greater  draft. 

It  is  proposed  to  expend  any  future  appropriations  in  extending  the 
channel  in  a  down  river  direction,  in  accordance  with  the  existing  proj- 
ect. 

This  vfotk  is  in  tho  coUection  district  of  Delaware.  Wilmin^n  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  coUected  there  during  the  fiscal  year  end- 
ing June  30, 1891,  was  $15,217.04. 

AMOUNTS  APPROPBIATED. 

By  act  approved  September  19, 1890 $5,000 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

J  une  30, 1891,  amount  expended  during  fiscal  year 4, 963. 72 

July  1, 1891,  balance  unexpended ^ 36.28 

{Amount  f estimated)  required  for  completion  of  existing  project 34, 963. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  ^ear  ending  J  une  30, 1893    10, 000. 00 
Submitted  in  compliancTe  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahsiraci  of  proposals  received  and  opened  January  Ig,  1891  j  hy  Gen,  Wm,  K  Smith,  Vytied 
States  Agent,  for  dredging  in  Jppoquinnimink  Uiver,  Delaicare. 


No. 

Name  and  address  of  bidder. 

Time. 

Price  pe 
cubic  y»iJ 

CommeBoe. 

Complete. 

1 

TNttwV n,  SoiaflTH.  Camdon.  N.  J.. .«....-- 

April  1,1891 

August  30, 1891... 

Cents. 
19 

Contraot  with  Frank  C.  Somers,  dated  January  22, 1891. 


COMMERCIAJL  STATISTICS, 

Receipts  and  shipments. 


Class 

Beceipt« : 

C<ial  anil  pliosphate  material 

Tin  plate  and  cans 

(reneral  morcliabdiao 

Total 

Shipments : 

Canned  goods  and  fertilizers 

lYuit, ffrain. butter, cattle, and  sheep.. 
General  merchandise 

Total 

Total  shipments  and  receipts 


Weight. 


Tont. 
3,950 
154 
3,200 


7,304 


1,005 
4,723 
5^500 


11,828 
19,132 


Valu< 


<!70,473» 
33,0(K]W 
320,OOti(IO 


423,475J0 


78,500.1 
249,000.1 
220,000.1 


Vessels  trading  in  AppoquinniminJc  JRiver, 


Class. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers 

1 
2 

100 
160 

Feet. 

7 

Semi  and  tri-weekly. 

75  to  100  trips  per  yc» 

H4. 

IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

This  0ver  was  formerly  Duck  Creek,  the  name  having  been  chaugri 
as  above  in  1889  by  act  of  the  legislature  of  the  State  of  Delaware. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  c 
September  19, 1890,  for  continuing  improvement.  Proposals  for  dredj 
ing  were  opened  on  January  12, 1891.  The  lowest  bid  was  receive! 
fipom  the  National  Dredging  Company,  of  Wilmington,  Del.,  with  whoB 
a  contract  was  made  on  February  9, 1891,  at  the  price  of  17  cents  p^ 
cubic  yard,  place  measurement. 
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TVork  was  begun  on  May  29,  and  at  the  end  of  the  fiscal  year  is  still 
in  progress.  The  total  amount  of  material  removed  up  to  June  30  is 
13,139  cubic  yards,  which  was  deposited  upon  the  banks  of  the  river, 
and  is  mainly  sand,  fine  gravel,  and  stiff  clay. 

The  dredging  was  done  in  the  upper  part  of  the  river,  between  Smyrna 
Landing  and  Eothwells  Landing,  which  are  about  2  miles  apart.  Five 
sliarp  points  in  the  banks  were  cut  oflF  to  give  more  turning  room,  and 
tlixee  shoals  of  an  aggregate  length  of  2,240  feet,  that  had  partly  re- 
formed since  1889,  were  redredg^  to  the  required  depth  of  6^  feet  at 
low  water.'  The  width  of  the  channel  now  being  made  is  40  feet.  It  is 
expected  that  the  contract  will  be  completed  by  August  1, 189L 

The  improvement  of  this  stream  is  based  upon  a  survey  made  in  1887. 
The  project  is  for  a  7-foot  low- water  channel  60  feet  wide  fifom  Smyrna 
Landing  to  the  mouth,  and  100  feet  wide  across  the  bar.  the  latter  chan- 
nel to  be  protected  by  a  stone  jetty,  the  total  cost  of  tne  improvement 
being  estimated  at  $90,698.40. 

A  project  for  the  improvement  of  Duck  Greek  had  been  made  in  1879, 
recommending  a  6-foot  low- water  channel  40  feet  wide  within  the  creek 
and  a  channel,  100  feet  wide  and  8  feet  deep  at  the  entrance.  It  appears, 
however,  that  the  improvement  at  the  mouth  was  subsequently  held  to 
be  of  greater  importance  than  that  of  the  creek,  on  account,  as  then 
stated,  of  the  evident  desirability  of  harbors  of  refuge  for  the  numer- 
ous small  vessels  engaged  in  fishing,  oystering,  and  freighting  that 
navigate  the  broad  reaches  of  Delaware  Bay,  for  which  Duck  Creek 
entrance  furnished  superior  natural  advantages.  Between  the  years 
1880  and  1882  appropriations  aggregating  $10,000  were  expended  by 
special  direction  of  Congress  in  dredging  the  bai^  at  the  mouth.  A 
channel  nearly  100  feet  wide  and  8  feet  deep  at  low  water  was  made, 
but  soon  thereafter  filled  up  again  to  such  an  unexpected  extent  that 
no  further  appropriation  for  dredging  at  that  point  was  recommended 
by  the  officer  in  charge  unless  protective  works  were  first  provided  for. 
Operations  under  the  present  project  have  been  confined  to-  dredging 
within  the  creek.  The  first  appropriation  of  $10,000,  made  in  1888,  was 
expended  in  making  a  channel  40  feet  wide  and  o  feet  deep  from  Smyrna 
Landing  to  Brick  Store  Wharfj  a  distance  of  nearly  3  miles.  Below 
this  point  there  are  still  extensive  but  not  very  shoal  bars  in  the  river. 
That  was  the  condition  of  the  channel  at  the  end  of  the  fiscal  year  end- 
ing June  30, 1890,  up  to  which  time  $10,000  had  been  expended.  The 
result  of  the  improvement  was  the  extension  of  navigation  nearly  2 
miles  farther  up  the  river  and  a  reduction  in  the  hauling  time  of  freight 
and  in  freight  rates  to  and  from  Smyrna.  The  amount  expended  dur- 
ing the  fiscal  year  ending  June  30, 1891,  exclusive  of  outstanding  lia- 
bilities, is  $2,536.35. 

It  is  proposed  to  expend  the  amount  asked  for  in  continuing  dredg- 
ing within  the  river  in  pursuance  of  the  project  now  in  force. 

Smyrna  River  is  in  the  collection  district  of  Delaware.  Wihuinffton  is  the  nearest 
port  of  entiy,  and  the  amonnt  of  revenue  coUected  there  dnring  the  liscal  year  end- 
uig  June  30, 1891,  is  $15,217.04. 

AM0UNT8  APPROPRIATED, 

By  act  approved — 

June  14, 1880 $6,000 

March  3,  1881 8,000 

By  act  passed  Angust  2, 1882 2,000 

By  act  of  August  11,  1888 10,000 

By  act  approved  September  19, 1890 ^000 
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Money  Statement. 

Amonnt  appropriated  by  act  approved  September  19,  1890 ^,0(y 

June  30, 1891,  amount  expended  during  llscsd  year 30! 

July  1, 1891,  balance  unexpended 4,691 

July  1,  1891,  outstanding  liabilities $2,233.63 

July  1, 1891,  amount  covered  by  uncompleted  contracts 2, 125. 00 

4,35i 

July  1, 1891,  balance  available 33^ 

(Amount  (estimated)  required  for  completion  of  existing  project 22, 301 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1893    10,  OOC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  ai)d  1867. 


Abstract  of  j^oposaU  received  and  <^mted  January  1£,  1891,  hy  G^n,   Wm.  F.  Sm\ 
United  States  Agent,  far  dredging  in  Smyrna  Miver,  Delaware, 


No. 

Name  and  address  of  bidder. 

Time. 

Pri 

per  ci 

Commenoe. 

Oompleto. 

meaid 
inplJ 

1 

Atlas  Dredflrinff  Comnanv  Wilminirtoii.  Del 

Apr.    1,1891 
Mar.    1,1891 
Apr.    1,1891 

Jane  30, 1891 
June  30, 1891 
Aug.  1,1891 

Cent 

2 

3 

Frank  C.Somors,  Camden,  N.J 

Contract  with  National  Dredging  Company,  dated  February  9, 1891. 


COMMERCIAL  STATISTICS. 

Eeoeipta  and  sMpmenta. 


Class. 


Tons. 


Value. 


Beceipts— 

Bone,  coal,  iron,  phosphate,  rock,  and  ice 

Chemicals,  canned  goods,  fertilizers,  lumber,  and  flour 
Grain,  truck,  hay,  potatoes,  cattle,  horses,  and  lime... 
Genei«l  merchandise 

Total 

Shipments — 

Cord-wood,  railroad  ties,  and  ship-timber 

Baskets,  bricks,  canned  goods,  crates,  terra-cotta  ware 

Proit,  truck,  grain,  hay,  poultry,  butter,  and  cattle 

Greneral  merchandise 

Total 

Total  receipts  and  shipments 1 


$6,800 

7,201 

23,731 

10,000 


47,732 


62,630 

08,336 

17,223 

5,000 


183,195 


230,927 


182,  fl 
189,2 
296, -i 
400,(1 


967.fi 


166.0 

1,835.0 
881.9 
200,  u 


3,082.9 


4,05(.V 


Vessels  trading  in  Smyrna  Biver,  Delaware, 


Class. 


No. 


Aggregate 
tonnage. 


Draft. 


Trips. 


Steamers. . 
Tug  boat« 
Schooners. 


440 
*256* 


Feet. 

5to6 

6 

5to7 


Daily  in  peaoh  season  and  trmeejdj 
Charter. 
Do. 
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H5. 

IMPROVEMENT  OF  ST.  JONES  RIVER,  DELAWARE. 

The  improvement  of  this  river  was  reported  as  completed  at  the  close 
of  the  fiscal  year  ending  June  30^  1890,  and  no  further  appropriation 
was  recommended. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amonnt  of  revenue  collected  during  the  fiscal  year  end- 
ing Jtme  30,  1891,  was  $15,217.04. 

▲MOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1881 J $5,000 

July  5. 1884 , 10,000 

August  5, 1886 10,000 

By  act  of  August  11, 1888 15,000 

Money  statement 

July  1, 1890,  halance unexpended $490.52 

JuneSMO,  1891,  amount  expended  during  fiscal  year 490.52 


I      COMMERCIAL    STATI8TIGS    OF    ST.    JONES    RIVER,    DELAWARE,    FOR    YEAR   ENDING 
!  DECEMBER  31,  ^ 


BecHpU  and  shipmenU. 


Clasa. 


Tons. 


Value. 


Keceipte: 

Kaw  prodaoto— pis-till  and  lead,  coal,  ice 

Manwactiired  prodaota— iron,  fertilizera,  Imnber,  tin  plate,  etc. . 
Agricultural  prodacts—hay,  oatUe,  horses,  sheep,  tropical  firuit. 
General  meronandise 


Total. 


Bbipinents: 

Raw  products  —cord- wood  and  molding  sand 

Hanu£BCtured  products—baskets,  crates,  canned  goods,  and  lumber  . 
Agricultural  products— fruit,  gnun,  cattle,  berries,  and  potatoes 


Total 

Total  receipts  and  shipments  . 


3,297 

5,569 

569 

2,200 


11,635 


657 
i,170 
11,415 


$23,987 

239, 115 

60,938 

210,000 


554,040 


1,950 
241,025 
404,550 


647, 526 


1, 201, 565 


Ve$sel9  trading  in  St.  Jartes  River. 


Claas. 


Steamers.. 
Schooners. 


No. 


Draft. 


Feet. 


n 


Total 
registered 
tonnage. 


125 
135 


Trips. 


Tri-weekly. 
Weekly. 


The  above  statistics  were  fiimislied  by  tbe  Lebanon  Navigation  Company,  and  Mr. 
M.  S.  Van  Burkalow,  of  RisinglSon  and  Magnolia,  Delaware. 
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IMPROVEMENT  OP  MISPILLION  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 181) 
for  want  of  fiinds.  A  survey  of  the  mouth  of  the  creek  was  orders 
by  the  aet  of  September  19, 1890,  "with  a  view  of  cutting  a  canal  so  i 
to  shorten  the  distance  to  the  Day,  and  making  an  outlet  in  the  bsi 
which  would  furnish  deeper  water.''  The  survey  will  be  made  duriii 
the  summer  of  1891,  and  a  report  submitted  in  time  for  the  action  i 
Congress. 

The  improvement  of  the  creek  began  in  1879,  the  project  being  for 
6-foot  low-water  channel  40  feet  wide  from  Milford,  the  head  of  navigi 
tion,  to  the  mouth;  and  up  to  the  close  of  the  fiscal  year  ending  Jul 
30, 1889,  the  sum  of  $17,000  had  been  expended,  with  the  result  of 
clear  channel  of  the  required  dimensions  extending  from  Milford  1 
Flat  Eeach  Shoal,  a  distance  of  12  miles.  This  shoal  remains  to  \ 
dredged  in  accordance  with  the  original  project,  but  it  is  recommend^ 
that  further  action  be  postponed  until  the  report  on  the  survey  has  be^ 
submitted. 

Mispinion  Creek  is  in  the  collection  district  of  Delaware.  Wilmington  is  fl 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  yd 
ending  June  30, 1891,  was  $15,217.04. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1879 $3,01 

June  14, 1880 4,fK 

March  3, 1881 8.51 

By  act  passed  August  2, 1882 8.(^ 

By  act  of  August  11, 1888 3,& 

Money  statement, 

C  Amount  (estimated)  required  for  completion  of  existing  project $2. 0^ 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
(     acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Class. 


Tons. 


Vftlue, 


Receipts: 

Bone,  coal,  phosphate  rock,  pig  iron,  and  ice 

Chemicals,  fertilizers,  flour,  liuiiber,  and  tin-plat-e  . 

Hay 

General  merchandise .* 


12, 750 

8,860 

225 

2, 240 


$123.9 
209,2 

46,0 


Total. 


24,075 


383,  e 


Shipments: 

Cord  wood,  piles,  railroad-ties,  and  ship  timber. 
Baskets,  crates,  canned  goods,  and  fertilizer... 

Grain  and  potAtoes 

General  merchandise 


17, 689 

3, 545 

2,033 

200 


433, « 

197,  (X 
65.  W 

6,0^ 


Total. 


23.467 


701,  b: 


Total  receipts  and  shipments I      47,042  I  4,085,51 
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VeswU  bunt  and  repaired  at  Milford,  Del,,  during  the  year  ending  June  SO,  1891. 


ClaAs. 

No. 

total 
toxmage. 

Draft  of  1irg«8t 

vessel  when 
leaving  ship  yard. 

intiun  onunb 

whan  loaded  of 

largest  vessel 

built. 

• 

Built: 

Coal  iHirgos i 

2 
2 
2 

8 
13 

700 

1,700 

500 

Unknown. 
1,170 

F€€U 

F««t. 

Sdiooncm     .......     .......       .. 

8 

4 

10 

Sloops - 

7 

Kopaireu: 

Stoamers 

SailveaselB 

Veesels  trading  to  and  from  Milford,  Del. 


Class. 


No. 


Aggregate 
tonnage. 


Draft 


Trips. 


Schooners 
i>loopB  . . . 
Barges ... 
Xiigboats 


1,430 

35 

500 

50 


Fut. 

7 


4  to  80  trips  per  year. 

2  trips  per  year. 

3  trips  per  year. 
Daily. 


H7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

At  the  beginning  of  tlie  fiscal  year  dredging,  nnder  contract  with  the 
American  Dreiiging  Company,  at  the  rate  of  7  cents  per  cubic  yard  of 
material  removed,  was  still  in  progress.  Operations  had  began  on  May 
28, 1890,  and  continued  until  October  30  following,  when  the  available 
funds  were  exhausted.  In  consequence  of  the  very  low  price  for  which 
the  work  was  done  the  amount  of  material  removed  under  the  contract 
was  considerably  more  than  originally  estimated,  being  104,284  cubic 
yards.  A  continuous  channel  6,300  feet  long  &om  Green  Island  to  the 
mouth  of  the  river,  a  section  where  no  dredging  had  previously  been 
done,  was  dredged  for  a  width  of  40  feet  and  to  a  depth  of  effect  below 
mean  low  water,  requiring  the  removal  of  46,727  cubic  yards  of  sand, 
gravel,  and  mud,  the  former  predominating.  The  remaining  material, 
57,657  cubic  yards,  principally  sand,  was  excavated  at  numerous  sharp 
points  in  the  upper  river  and  at  several  shoals  in  the  immediate  vicinity  . 
of  Milton,  the  head  of  navigation.  The  material  was  deposited  on  the 
bank  nearest  to  the  cut. 

GThereis  now  a  clear  6-foot  low- water  channel  of  not  less  than  40  feet 
in  width  inside  the  river  from  the  mouth  to  the  bridge  at  Milton,  and 
the  portion  of  the  original  project  relating  to  the  improvement  of  the 
channel  within  the  river  can  be  reported  as  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1891,  is 
18^76.81. 

The  original  project  was  made  in  1871,  and  is  for  a  6-foot  low-water 
navigation  from  the  mouth  of  the  river  to  Milton,  the  head  of  naviga- 
tion, and  for  a  new  entrance,  protected  by  a  jetty,  at  a  total  estimated 
cost  of  $80,447.  The  project  was  modified  in  1881  as  to  the  latter 
portion  of  it  and  the  estimate  reduced  to  $51,450. 

Dredging  has  been  done  at  various  times  since  1873  for  a  channel  40 
feet  wide  and  6  feet  deep  at  mean  low  water,  and,  as  stated  above^  this 
channel  is  now  completed. 
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The  total  amount  expended  up  to  the  close  of  the  fiscal  year  endh 
June  30, 1891,  is  $35,000. 

This  work  is  in  thQ  collection  district  of  Delaware.  Wilmington  is  the  nearA. 
port  of  entry,  at  which  the  amount  of  revenue  collected  daring  me  fiscsJ  year  en  > 
ing  Jnne  30, 1891,  wafl  $15,217.04.  ^ 

AMOxnsra  appropriated.  " 

By  act  approved — 

March  3, 1873 $10,0(1 

June  14, 1880 5,0(1 

March2,1881 5,00[. 

By  act  passed  August  2,  1882 5,001 

Ay  act  of  August  11, 1888 10,00| 

Money  statement  \ 

July  1, 1890,balanoe  unexpended $8,876,|' 

June  30, 1891,  amount  expended  during  fiscal  year 8,876.4 


C  Amount  (estimated)  required  for  completion  of  existing  project 21, 500.  t 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  ' 

t    harbor  acts  of  186G  and  1867. 


COBIMEROIAL  STATISTICS  OF  BROADKILN  RIY1ER,  DBLAWARX,  FOR  THE  TEAR  ENDC 

DECEMBER  31,  1890. 


1 

ValaoL. 


Tons. 


Beoeipti. 

lUwprodtiotB 

Hanufaotored  prodacts 

Agricultural  products 

G^eral  merciiandise 

Total 

Shipments. 

Raw  products 

Hannfactured  prodncta 

Agricultural  products 

Total 

Total  sliipments  aud  receipts 


1,870 

600 

20 

1.800 


$10,2^ 

6,2«! 
177,501 


4,290 


29,880 

3, 274 

556 


194,82! 

68,001 
66,501 
X7,0M 


33, 710 

387600" 


14.1.531 
~335,87| 


Tonnage  belonginK  in  river,  1,300  tons;  transient,  1,000  tons.  Draft  of  vess^H 
trading  in  the  river  &om  4  to  7  foet. 

The  above  'statistics  wore  ^iudly  furnished  by  Ex-Governor  James  Ponder,  of  ^^* 
ton,  and  Mr.  J.  B.  Dorman,  of  Drawbridge,  Del* 


H  8.  I 

mPEOVEMENT  OF  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  V^^. 
GINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

The  object  of  this  improvement  is  to  connect  by  a  navigable  chau^^, 
the  many  inland  bays  or  lagoons  which  skirt  the  Atlantic  coast  in  ^^ 
comae  County,  Virginia,  Worcester  County,  Maryland,  and  Sus^*^ 
County  Delaware^  the  termini  to  be  on  the  south,  Chincoteague  Inl^'' 


Digitized  by  VjOOQ IC  ^      , 


APPENDIX   H — ^REPORT   OP  MAJOR  SMITH.  1169 

on  the  nortli,  Delaware  Bay,  at  or  near  the  Delaware  Breakwater  Har- 
bor.   The  total  length  of  the  proposed  water  way  is  about  73  miles. 

The  project  is  based  upon  a  survey  made  in  1884  tn  accordance  with 
the  requirements  of  the  river  and  harbor  act  of  July  5, 1884.  The  re- 
ports on  the  survey  printed  in  the  Eeport  of  the  Chief  of  Engineers 
fer  1885,  pages  891-904,  recommended  an  open  cut  between  the  points 
named  70  feet  wide  at  the  bottom  and  6  feet  deep  below  the  mean  low- 
water  level  established  in  the  Delaware  Breakwater  Harbor,  at  an  esti- 
mated cost  of  $350,000. 

The  project  was  adopted  in  1886,  an  appropriation  of  $18,750  being 
made  by  Congress  on  August  5,  with  special  direction  that  the  money 
should  be  expended  within  that  section  of  the  proposed  water  way  sit- 
iiat^d  between  Chincoteague  Bay  and  Indian  River  Bay.  The  Chief 
of  Engineers  subsequently  approved  a  recommendation  (made  by  the 
ofl&cer  in  charge)  to  apply  the  appropriation  to  connecting  the  waters 
of  Assawoman  Bay  and  Indian  River  Bay  by  excavating  a  cut  8  feet 
wide  at  the  bottom  and  6  feet  deep  at  mean  low  water  of  the  ocean.  In 
the  place  of  the  line  originally  surveyed  between  these  bays,  a  new 
route  was  recommended  which  was  farther  inland,  shorter  in  distance, 
and  which  required  less  excavation.  By  avoiding  the  sandy  soil  and 
a  close  proximity  to  the  ocean  it  was  thought  that  the  permanency 
of  the  cut  would  also  be  increased.  The  new  line  which  runs  straight 
from  Jefferson  Creek,  a  tributary  of  Assawoman  Bay  to  White's  Creek, 
a  tributary  of  Indian  River  Bay,  and  is  nearly  4  miles  long  from  shore 
to  shore,  was  approved  in  January,  1887. 

The  beginning  of  operations  was  delayed  for  over  a  year,  awaiting* 
the  settlement  of  the  question  of  right  of  way,  wliich  was  to  be  given 
free  of  cost  to  the  United  States.  On  July  2, 1888,  the  Attorney-Gen- 
eral of  the  United  States  approved  the  title  to  the  lands  needed  and 
vested  in  the  General  Government  by  an  act  of  the  Delaware  legislature 
passed  at  Dover  April  4,  1887. 

On  August  11, 1888,  Congress  made  an  additional  appropriation  of 
$50,000  for  continuing  improvement  on  the  inland  water  way,  and 
directed  that  it  be  also  used  between  Chincoteague  Bay  and  Indian 
Biver  Bay. 

A  new  project  was  thereupon  submitted,  which  was  approved,  to 
apply  this  appropriation,  together  with  the  balance  of  the  appropriation 
of  August  5, 1886,  to  increasing  the  proposed  cut  between  Assawoman 
Bay  and  Indian  River  Bay,  the  width  and  depth  to  be  governed  by 
the  price  at  which  the  work  could  be  contracted  for. 

Proposals  for  connecting  the  bays  above  named  by  a  cut  about  4  miles 
long,  30  feet  wide  at  the  bottom,  and  6  feet  deep  below  the  average 
water  level  of  Assawoman  Bay,  were  opened  November  2, 1888.  The 
bids  received  were  considered  too  high  and  were  rejected.  The  work 
was  readvertised,  the  dimensions  of  the  cut  having  been  reduced  to  20 
feet  in  width  at  the  bottom  and  to  a  2-feet  depth  below  the  level  of  the 
bay.  Proposals  were  again  opened  on  December  18,  1888.  The  lowest 
bid  appeared  to  be  reasonable  in  pricej  after  an  investigation,  it  was 
found,  however,  that  the  guarantors  to  the  proposal  were  irresponsible 
parties  and  that  the  bidders  themvsel ves  were  pecuniarily  unable  to  carry 
oil  the  work,  and  the  bid  was  rejected.  Witli  the  approval  of  the  Chief 
of  Engineers,  a  contract  was  entered  into  January  24,  1889,  with  the 
next  lowest  bidder,  C.  McLean,  of  New  York  City,  at  his  bid  of  21.9 
cents  i)er  cubic  yard,  measiued  in  place. 

Work  under  this  contract  was  begun  February  14, 1889,  and  was  to 

be  completed  on  August  1,  same  year.    Progi^ess  was,  however,  much 

E^a  91 74 
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delayed  by  a  series  of  adverse  circumstances,  which  mainly  arose  from 
iiyunctions  being  placed  upon  the  contractor  by  certain  parties  dissat- 
isfied with  the  awards  made  by  the  commission  for  land  damages,  from 
strikers  of  laborers  and  the  reftisal  of  adjoining  property  owners  to  sell 
necessary  land  for  dumping  ground  except  at  exorbitant  prices.  Also 
from  the  prevailing  unfavorable  weather  the  first  season,  and  from  a 
lack,  for  a  long  time  after  operations  had  commenced,  of  an  intelligent 
management  of  the  work.  In  July,  1889,  a  supplementary  agreement 
was  made  with  the  contractor  to  increase  the  dei)th  in  the  cut,  to  a  depth 
of  4  feet  below  the  level  of  Assawoman  Bay,  the  width  on  the  bottom 
to  remain  as  previously  fixed,  20  feet,  and  no  payments  for  the  addi- 
tional 2  feet  to  be  made  until  the  4-feet  depth  had  been  excavated  from 
the  corresponding  depth  in  one  bay  to  that  in  the  other.  The  price  for 
removing  materi^  within  the  additional  depth  in  the  cut  was  ^e  same 
as  agreed  upon  in  the  original  contract,  viz,  21.9  cents;  the  dredging  in 
the  bays,  however,  was  to  be  paid  for  at  the  rate  of  12  cents  per  cubic 
yard. 

By  direction  of  the  Chief  of  Engineers  the  time  for  the  completion 
of  these  contracts  was  extended  at  various  intervals  during  the  past  2 
years,  the  last  time  to  July  1, 1891. 

The  work  was  entirely  finished  on  June  18, 1891.  The  amount  of 
material  excavated  within  the  cut  from  shore  to  shore,  a  distance  of 
20,600  feet,  was:  Under  the  original  contract.  190,577  cubic  yards; 
under  the  supplementary  contract,  55,219  cubic  yards;  or  a  total  of 
245,796.  The  number  of  cubic  yards  dredged  in  the  bays  was  3,019, 
making  a  grand  total  of  248,815  cubic  yards  of  material  removed  under 
these  contracts.  The  length  of  the  cut  dredged  in  Assawoman  Bay  to 
reach  the  4-foot  depth  is  900  feet;  the  corresponding  cut  in  Whit-e's 
Creek,  Indian  River  Bay,  is  1,300  feet.  With  the  exception  of  foiir 
small  shoals,  which  have  recently  formed  at  different  points  by  reason 
of  the  bank  having  been  undermined  by  ditches  leading  into  the  cut, 
the  average  depth  throughout  is  slightiy  over  the  depth  called  for  by 
the  contract.    These  shoals  will  shortly  be  removed. 

During  the  past  fiscal  year  the  three  temporary  wooden  bridges,  for 
which  a  contract  was  made  March  24, 1890,  were  erected.  These  bridges 
were  not  provided  with  a  draw.  As  there  exists,  however,  a  serious 
intention  of  using  the  canal,  with  its  present  width  and  depth,  from 
Assawoman  Bay  to  Indian  River  Bay  for  sail  vessels  large  enough  to 
ply  between  these  waters  and  Philadelphia,  and  also  by  others  to  put 
in  two  or  three  small  steamers  to  run  from  Ocean  City,  Md.,  to  Eeho- 
both  City,  Del.,  a  recommendation  was  recently  made  to  the  Depart- 
ment to  put  draws  in  the  bridges,  which  was  approved. 

The  water-level  observations  at  the  south  and  north  ends  of  the 
canal  made  with  self-registering  tide  gauges,  with  one  of  which  an 
anemometer  is  connected,  were  continued  until  February,  1891,  when 
the  gauge  at  the  upper  end  was  removed  to  the  head  of  Rehoboth  Bay, 
since  which  time  observations  have  been  continued  at  the  stations  as 
rearranged.  The  results  of  the  observations  will  be  published  in  due 
time. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $50,000 
for  continuing  this  improvement,  to  be  used  from  Chincoteague  Bay  to 
Delaware  Bay,  no  part  of  which  was  to  be  expended  until  the  right  of 
way  had  been  secured  free  of  cost  to  the  United  States.  It  was  con- 
templated after  the  passage  of  the  bill  to  make  arrangements  for  an 
early  extension  of  the  waterway  towards  the  Delaware  Bay,  but  upon 
a  close  investigation  it  was  found  that  the  appropriation  was  not  avail- 
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able  even  for  locating  the  necessary  line  that  had  to  be  secured  first. 
The  money  necessary  for  a  survey  was,  however,  subsequently  secured 
from  the  survey  fund,  and  a  survey  from  Rehoboth  Bay  to  Delaware 
Bay  for  the  purpose  of  locating  a  final  line  for  the  canal  wa«  made  dur- 
ing the  past  winter  and  a  report  submitted  April  7, 1891,  a  copy  of 
which  is  hereto  appended. 

This  report  recommends  a  line  much  fai-ther  inland  than  that 
proposed  in  1885,  which  was  not  considered  final.  The  reasons  for  the 
change  are  similar  in  nature  to  those  that  had  previously  tended  to  pro- 
duce a  change  from  the  original  location  in  the  cut  between  Assawoman 
Bay  and  In£an  River  Bay,  as  related  above,  viz :  the  exposure  of  the 
original  line  to  storm  tides  and  drift  sand  and  its  close  proximity  to 
the  ocean  and  the  sandy  beach.  The  final  cost  of  the  work  was,  in  con- 
sequence of  the  change  in  location,  much  increased;  the  increase  is, 
however,  far  outweighed  by  the  greater  permanency  of  the  work  and 
the  decrease  in  the  cost  of  maintaining  it  when  completed. 

AMOUNTS  APPROPKIATED. 

Bv  act  approved  Angust  5, 1886 $18,750 

By  act  approved  August  11,  1888 50,000 

By  act  approved  September  19, 1890 50,000 

Money  statement, 

July  1,  1890,  balance  unexpended $45,730.74 

Amount  appropriated  by  act  approved  September  19, 1890 50, 000. 00 

95,730.74 
June  30, 1891,  amount  expended  during  fiscal  year 35, 566. 02 

July  1,  1891,  balance  unexpended 60,164.72 

July  1,  1891,  outstanding  liabilities 6,014.52 

July  1, 1891,  balance  available 54,150,20 

{Amount  (estimated)  required  for  completion  of  existing  project 231, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  w.  f.  smith,  united  states  agent,  majoe  of  engi- 
ifeers,  u.  s.  army,  retired,  on  survey  of  canal  between 
rehoboth  bay  and  delaware  bay. 

United  States  Engineer  Opfce, 

Wilmington,  Del.,  April  7,  1891. 

General:  I  have  the  honor  to  forward  herewith  a  copy  of  a  reiwrt 
of  Mr.  A.  Stierle,  assistant  engineer,  ujwn  the  survey  of  the  eanal  be- 
tween Rehoboth  Bay  and  Delaware  Bay,  a  part  of  the  proposed  water 
wi>y  from  Chincotea^e  Bay  to  Delaware  Bay. 

For  the  reasons  set  forth  in  that  full  report  I  have  to  recommend  the 
adoption  of  the  Stockley  Creek  route  or  that  numbered  III  on  the  trae- 
iuff  of  the  map*  of  the  survey  which  is  forwarded  by  mail  to-day  in  a 
separate  package. 

The  question  of  the  termini  and  the  number  of  public  road  bridges 

*  Not  printed,  • 
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would  more  than  outweigli  any  advajitages  x>ossessed  by  either  of  the 
other  lines. 

Very  respectftilly,  yonr  obedient  servant, 

Wm.  F,  Smith, 

United  States  Agent. 

Brig.  Gen.  Thoimlas  L.  Casey, 

Chief  of  Engineers^  if.  8.  A, 
(Through  Ool.  Wm.  P.  Graighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[lint  indorsement.! 

XJ.  S.  Engineer  Office, 

Baltimorey  Md.j  April  22^1891. 

Respectfdlly  submitted  to  the  Chief  of  Engineers. 

In  addition  to  the  information  derived  from  this  report  of  Mr.  Stierle, 
and  those  of  Mr.  Bird,  printed  in  the  Annual  Eeport  for  1885,  Part  I, 
pages  891-904, 1  have  a  personal  knowledge  of  the  country,  gained  when 
in  charge  of  the  surveys  made  some  10  or  12  years  ago  for  a  route  for  a 
ship  canal  to  connect  the  Chesapeake  and  Delaware  Bays. 

The  project  for  the  inland  water  way  from  Chincoteague  Bay,  Virginia, 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  proposes  a  channel  to  be  made 
by  dredging  or  otherwise,  70  feet  wide  at  bottom  and  (i  feet  deep  below 
the  mean  low- water  level  in  the  harbor  of  the  Delaware  breakwater. 
The  total  estimated  cost  is  given  in  the  last  annual  report  as  $350,000, 
based  upon  the  surveys  of  1884-'85,  of  which  $250,000  was  stated  as  the 
probable  cost  of  the  connection  between  Rehoboth  and  Delaware  Bays. 

Mr.  Stierle  proposes  as  a  result  of  his  recent  survey  a  change  in  the 
route  between  Eehoboth  and  Delaware  Bays  and  his  reasons  therefor 
are  good.  His  estimate  for  the  new  route  now  recommended  by  the 
local  engineer  is  $575,000,  an  increase  of  over  100  per  cejit.  for  this  sec- 
tion of  the  improvement  over  the  former  estimate.  And  it  is  stated  that 
this  last  estimate  does  "not  include  the  cost  of  protection  works  at  the 
outlet  of  the  canal,  or  the  cost  of  the  regulation  of  and  inlets  for 
drains,  ditches,  and  lateral  streams,  tidal  and  fresh,  that  have  to  be 
led  into  the  canal;  or  the  expense  of  dredging  turnouts  and  possibly 
ferry  slips  at  private  road -crossings;  or  of  small  land-locked  harbors  at 
each  end  of  the  route  for  the  smaUer  class  of  sailing  vessels." 

As  this  work  seems  likely  to  cost  so  much  more  than  the  original  esti- 
mate, and  there  are  still  so  many  elements  of  uncertainty  as  to  the  ulti- 
mate plan  and  its  cost,  and  the  total  expenditure  up  to  this  time  bas 
been  comparatively  small,  not  much  over  $25,000,  the  question  arisen 
whether  it  may  not  be  better  to  suspend  further  operations  until  a  com- 
j)lete  plan  and  estimate  can  be  made  and  submitted  to  Congress  for 
further  consideration. 

It  is  to-day  learned  that  there  is  a  desire  upon  the  part  of  those  in- 
terested in  this  work  to  have  the  necessary  right  of  way  granted  at  the 
present  session  of  the  legislature  of  Delaware,  which  may  be  termi- 
nated in  ApriL 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 
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[Second  indorsement.] 

Office  Cqief  of  ENaiNEBBS, 

U.  S.  Army, 
ApHl  22, 1891. 
Eespectftilly  returned  to  Col.  Wm.  P.  Craighill,  Corps  of  Engineers, 
for  his  recommendation  as  to  the  location  of  the  proposed  water  way. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriates 
$50,000  for  the  inland  water  way  from  Chincoteague  Bay  to  Delaware 
Bay.  The  survey,  the  report  on  which  is  now  presented,  was  made  in 
order  to  locate  the  line  of  water  way.  The  Division  Engineer  will  call 
on  the  local  engineer  for  such  information  as  may  be  necessary  to  en- 
able him  to  reach  a  definite  conclusion  as  to  the  location. 

H.  M.  Adams, 
Major y  Corps  of  JEngineers,  in  Charge. 

[Third  indorsement.] 

TJ.  S.  Engineer  Office, 

Baltimore^  Md.,  Apiil  J23, 1891. 

Eespectfully  returned  to  the  Chief  of  Engineers. 

I  visited  Wilmington  to-day  in  compliance  with  the  orders  of  April 
21.  As  I  had  not  seen  the  instructions  concerning  the  survey  until 
to-day  in  the  office  of  the  local  engineer,  I  could  not  previously  know 
its  special  object. 

I  have  gone  over  the  subject  with  the  local  engineer  and  the  assistant 
who  made  the  survey.  The  information  in  hand  is  sufficient  to  enable 
the  location  to  be  settled  between  Delaware  Bay  and  Eehoboth  Bay. 
That  recommended  by  the  local  engineer,  the  Stockley  Creek  route,  or 
Ko.  Ill,  should  be  adopted.  The  estimate  of  the  assistant  engineer  of 
its  cost,  $574,581,  is  satisfactory.  To  this  sum,  however,  should  be 
added  25  per  cent,  to  cover  the  cost  of  the  items  referred  to  in  my  in- 
dorsement of  April  22,  as  not  included  in  the  estimate.  With  this  un- 
derstanding the  estimate  for  the  connection  between  Delaware  Bay  and 
Eehoboth  Bay  wiU  amount  to  $718,226.  To  this  sum  an  addition  should 
also  be  made  for  dredging  in  Rehoboth  Bay,  for  which  the  estimate  of 
page  904,  Annual  Eeport  of  1885,  Part  I,  is  altogether  inadequate. 
ISoT  can  a  proper  estimate  of  the  amount  of  this  dredging  be  made,  in 
my  opinion,  without  further  surveys  in  Eehoboth  Bay. 

Moreover,  there  should  be  a  revision  of  the  estimate  of  the  cost  of 
the  remainder  of  the  line  to  Chincoteague  based  on  the  experience 
gained  on  that  portion  where  operations  have  already  been  in  progress, 
in  order  that  Congress  may  know  how  much  this  whole  work  will  cost, 
which  may  be  expected  to  be  four  or  five  times  the  sum  stated  in  the 
last  annual  report  as  "required  for  the  completion  of  the  existing  proj- 
ect." I  believe  the  ultimate  cost  will  be  found  to  be  nearer  $1,000,000 
than  $231,500,  the  sum  stated. 

Wm.  p.  Craightll, 
Colonel  J  Corps  of  Engineers. 

[Foarth  indoraemont.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  27 J 1891. 
Eespectfully  submitted  to  the  Secretary  of  War. 
The  river  and  harbor  act  of  September  19,  1890,  appropriates  $50,000 
for  the  inland  water  way  from  Chincoteague  Bay,  Virginia,  to  Delaware 
;Bay,  at  or  near  Lewes,  Del.,  no  part  of  which  is  to  ^  esqpended  until 
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the  right  of  way  is  secured  free  of  cost  to  the  United  States.  The  esti- 
mated cost  of  tiEiis  water  way  as  given  by  Maj.  W.  F.  Smith  in  his  report 
of  January  14,  1885,  is  $350,000.  The  appropriation  made  by  the  act 
of  September  19, 1890,  waa  based  upon  this  estimate. 

Two  former  appropriations  have  been  made,  the  act  of  August  5, 1886, 
appropriating  $18,750,  and  the  act  of  August  11,  1888,  appropriating 
$50,000,  both  to  be  expended  on  that  part  of  the  route  between  Chinco- 
teague  Bay  and  Indian  Biver  Bay. 

In  order  to  lo(*.a.te  the  line  of  the  canal  from  Delaware  Bay  to  Relio- 
both  Bay,  a  survey  has  been  made  under  the  direction  of  Major  Smith, 
and  his  report  on  this  subject  is  presented  herewith.  The  Division 
Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  reports  that  the 
cost  of  that  part  of  the  water  way  between  Delaware  Bay  and  Behoboth 
Bay  Airill  amount  to  $718,226.  He  also  reports  that  the  ultimate  cost  of 
completing  the  work  will  be  found  to  be  nearer  $1,000,000  than  $231,500, 
the  estimate  submitted  by  Major  Smith  in  his  annual  rejwrt  for  1890. 

In  view  of  the  statements  made  by  the  Division  Engineer,  I  reeommend 
that  the  whole  matter  be  reported  to  Congress  and  that  the  $50,000, 
appropriated  by  the  act  of  September  19, 1890,  be  not  expended  until 
Congress  has  taken  further  action  in  the  matter. 

H.  M.  APAMS, 
Major,  Carps  of  Engineers^  in  charge. 

War  Department, 

ApHl  28,  1891. 
Approved  as  rex5ommended  by  the  officer  in  charge  of  the  office  of 
the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War* 


beport  of  mr.  a.  8tierle«  assistant  ekoineer. 

United  States  Engineer  Office, 

Wilmington f  Del.,  March  31^  1S91. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  for  a  canal  be- 
tween Kehoboth  Bay  and  Delaware  Bay,  a  part  of  the  proposed  water  way  firom 
Chincoteague  Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  and  approximato 
estimates  of  the  cost  of  a  canal  of  the  approved  dimensions  alon^  several  lines  held 
to  be  the  most  feasible.  The  accompanying  map*  and  profiles*  illustrate  in  a  gen* 
eral  way  the  main  features  of  the  country  traversed  by  the  different  lines  of  recon- 
noissance. 

1.  general  description. 

The  country  across  which  the  canal  is  to  be  extended  is  in  the  eastern  section  of 
Sussex  County,  Delaware,  and  is  commonly  called  Lewes  and  Rehoboth  Hundred, 
the  greater  portion  being  known  under  the  more  local  name  of  Rehoboth  Neck.  It 
is  bounded  on  the  north  by  the  deep  cove,  formed  by  the  western  shore  of  Delaware 
Bay,  in  which  the  Delaware  Breakwater  is  located;  on  the  east  by  the  Atlantic 
Ocean ;  and  on  the  south  by  Rehoboth  Bay.  On  the  western  boundary  the  Hundred 
is  connected  with  the  main  body  of  the  Delaware  Peninsula  by  a  narrow  neck  of 
elevated  countrv  not  over  one  mile  in  width.  The  shortest  distance  between  the 
bays,  however,  is  in  a  due  northerly  or  southerly  direction  about  6J  miles.  By  fiir 
the  greater  poi*tiou  of  Lewes  and  Rehoboth  Himdred  forms  an  almost  level  platean 
of  a  general  altitude  of  30  feet  above  the  sea,  whose  geological  formation  is  that  of 
the  iat>er  Tertiary  periods.  Nearer  to  and  along  the  shores  of  the  bays  and  tlie 
ocean  the  remaining  land  is  much  lower,  consisting  principally  of  marsh  and  of  sand 
dunes  of  a  very  recent  age.  Considering  the  peculiar  situation  of  this  Hundred  it 
may  appropriately  be  called  a  peninsula. 

*Not  printed. 
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The  eastern  bank  of  the  plateau,  which  is  quito  marked  aufi  at  some  points  very 
abrupt,  runs  parallel  with  the  shore  of  the  ocean  at  Rehoboth,  tlion  assumes  a  north- 
westerly direction  just  north  of  this  place,  turning  away  from  the  ocean  and  follow- 
ing more  in  the  general  direction  of  the  western  shore  of  Delaware  Bay  to  a  point 
north  of  the  town  of  Lewes.  Beyond  this  bank,  and  occupying  nearly  the  whole 
northeastern  section  of  the  country  under  consideration,  lies  Cape  Henlopen  with 
its  ^eat  sand  dunes  over  70  feet  high. 

Five  small  creeks  drain  the  southern  slope  of  Rehoboth  Neck  and  flow  into  Reho- 
"both  Bay.  With  the  exception  of  Love  Creek,  the  most  westerly  one,  they  are  all 
mere  surface  drains,  dry  within  the  upper  sections  during  several  months  in  the 
year,  indicating  an  almost  total  absence  of  springs.  Near  the  mouths  the  creeks 
are  broad  and  wide,  and  the  shores  are  bordered  with  marsh  and  reeds,  the  water  of 
the  bay  entering  for  more  than  a  mile  through  a  narrow  open  channel  in  which 
there  is  no  perceptible  current.  Although  Rehoboth  Bay  is  connected  at  its  south- 
ern extremity  with  the  ocean  through  Indian  River  Inlet,  there  is  scarcely  any 
periodical  rise  and  fall  of  the  water-level  at  the  upper  end  of  the  bay  due  to  the 
tide,  except  that  which  is  caused  by  high  storm  tides.  The  names  of  the  creeks 
flowing  into  Rehoboth  Bay  on  the  north  side  are,  in  the  order  in  which  they  follow 
from  east  to  west,  Miller  Creek,  Little  Creek,  Stockley  Creek,  Burton  Creek,  and 
Love  Creek. 

The  water  courses  on  the  northeastern  and  northern  slope  of  Lewes  and  Rehoboth 
Hundred  are  generally  of  greater  length  and  depth,  and  as  they  drain  a  greater  area 
and  carry  off  much  spring  water,  they  are  subject  at  times  to  swift«r  currents  than 
those  of  the  southern  slope.  The  most  southerly  one  is  Holland  Glade,  whose  course 
is  northeast.  The  next  one  is  Wolfe  Glade,  which  runs  about  one  mile  northwest  of, 
and  parallel  to  Holland  Glade.  Towards  the  north  flow  Canary  Creek  and  Black 
Oak  Gut.  All  these  streams,  except  the  latter,  are  tributaries  of  Lewes  Creek,  which 
is  9  miles  long,  and  which  flows  in  a  northwesterly  direction  close  under  the  eastern 
slope  of  the  plateau,  and  finally  enters  Delaware  Bay,  togethc^r  with  the  Broadkiln 
River,  about  5  miles  north  of  the  Delaware  Breakwater  Harbor.  Black  Oak  Gut  is 
a  branch  of  Cool  Spring  Creek,  a  tributary  of  the  Broadkiln. 

Lewes  Creek  is  unquestionably  the  remnant  of  a  wide  inland  bay  that  formerly 
existed  southwest  of  the  present  Cape  Henlopen.  The  tide  still  ebbs  and  flows 
within  the  creek  nearly  up  to  its  heail,  but  the  rise  and  fall  is  small  compared  with 
that  in  the  bay  outside.  Storm-tides  often  inundate  the  whole  region  through  which 
it  flows,  and  also  the  low  lands  bordering  on  the  glades  mentioned  above.  Its  char- 
acter, as  a  former  basin,  is  well  indicated  by  its  bottom,  which  consists  of  very  soft 
and  sticky  mud  extending  to  an  almost  unlimited  depth. 

Lewes  and  Rehoboth  Hundred  is  crossed  in  its  northern  section  from  west  to  east 
by  the  Georgetown  and  Lewes  branch  of  the  Delaware,  Maryland  and  Virginia  Rail- 
road, terminating  at  the  town  of  Lewes,  the  oldest  settlement  in  the  State  of  Dela- 
ware. From  Lewes  a  short  spur  branch  of  this  road  has  of  late  years  been  extended 
to  Rehoboth  City,  a  somewhat  well  spread  out  and  as  yet  thinly  built-up  summer 
resort  on  the  Atlantic  side,  about  5  miles  southeast'of  Lewes.  There  are  many  pub- 
lic roads  in  the  Hundred,  the  most  prominent  being  the  road  from  Georgetown  to 
I/ewes.  and  the  road  from  Lewes  to  Rehoboth,  the  former  running  nearly  parallel 
with  tne  railroad,  and  the  latter,  after  extending  from  Lewes  in  a  southerly  direc- 
tion for  several  miles  and  then  turning  gradually  around  towards  the  southeuHt,  fol- 
lowing the  highest  elevation  in  the  center  of  Rehoboth  Neck.  From  both  of  these 
main  stems  extend  in  various  directions  numerous  smaller  lateral  roa<ls,  public  as 
well  as  private,  which  are  projected  principally  to  maintain  communication  with  the 
long  necks  of  land  situated  between  the  different  water  courses. 

The  country  described  is  a  very  fertile  one,  especially  renowned  as  to  the  produc- 
tion of  grain  and  fruit,  and  is  thickly  settled,  containing  many  valuable  and  well- 
cultivated  farms.  Shipments  by  rail  and  water  are  large ;  there  are,  however,  no  in- 
dustries other  than  those  related  to  agriculture. 

2.   THE   SURVEY. 

In  reconnoitering  for  a  line  where  the  proposed  line  was  to  cross  the  dividing  ridge 
between  Rehoboth  and  Delaware  BavH,  two  principal  fioints  were  kept  in  view :  First, 
to  use,  as  much  as  possible,  existinj?  water  courses,  and,  second,  to  avoid  whenever 
it  could  be  done,  the  location  of  the  lino  acrosa  cleared  and  valuable  lands.  The 
latter  point  was  mainly  considered  in  deference  to  the  wishes  of  the  farmers  and 
leading  men  of  the  vicinity,  who  had  taken  great  interest  in  the  proposed  improve- 
ment and  entertained  some  doubt  as  to  the  sufliciency  of  the  appropriation  made  by 
the  legislature  for  land  damages.  The  request  was  granted,  however,  without  sac- 
rificing any  of  the  important  requirements  for  the  best  location  of  the  line  as  de- 
manded from  an  engineering  point  of  view.  Of  these  requirements,  three  were  con- 
sidered 9S  the  leading  features  in  the  undertaking.    The  first  one  was  that  the  out- 
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let  of  the  canal  into  deep  water  in  Delaware  Bay  should  be  located  as  near  as  prac< 
ticable  nnder  the  shelter  of  the  Delaware  Breakwater,  to  make  it  comparatiTely 
safe  and  to  uA-^oid  the  expense  of  constructing  elaborate  works  of  protection.  The 
second  was  the  selection  of  a  rente  as  direct  in  alignment  between  the  two  bays  as  the 
oonfiguration  of  the  country  would  permit,  without,  at  the  same  time,  taking  re- 
course to  straight  reaches  of  ^reat  length  that  would  make  it  difficult  to  sail  under 
head  winds.  The  third  requirement  was  a  due  economy  in  constructing  the  canal, 
especially  the  balancing  of  earthwork,  all  other  things  being  equal. 

Other  minor  features  were  considered  in  locating  the  line,  as,  for  example,  reduc- 
ing the  public  road  crossings  to  the  least  possible  nimiber,  on  account  of  the  draw- 
bridges required  at  such  points  by  the  act  granting  the  right  of  way;  avoiding 
buildings  and  other  valuable  improvements;  dividing  farms  into  inconveniently 
located  and  Ul-shaped  parcels  of  land;  and  the  character  of  the  bottom  in  the  glades 
and  creeks  crossed  by  the  line. 

When  the  first  general  preliminary  survey  for  this  inland  water  way  was  made  in 
1885,  the  portion  of  the  line  then  proposed  between  Rehoboth  Bay  and  Delaware  Bay 
commenced  about  2  miles  north  of  the  town  of  Lewes  and  then  followed  in  a  south- 
easterly direction  the  lowlands  along  Lewes  Creek,  as  far  as  the  head  of  the  stream, 
where  it  approached  to  within  2,000  feet  of  high- water  mark  on  the  beach  of  the  ocean. 
In  rounding  then  a  very  prominent  and  the  most  easterly  point  of  the  high  plateau  to 
the  westward,  the  proposed  line  made  a  sharp  detour  in  a  southwesterly  direction 
and  continnea  for  some  distance  nearly  parallel  with  the  beach  and  not  over  a  milo 
west  of  it,  passing  the  highland  in  the  rear  of  Rehoboth  city  until  it  reached  the  hea<l 
of  MUler  Creek,  which  it  followed  into  Rehoboth  Bay.  The  length  of  the  line,  as 
thus  located,  was  9.6  miles.  The  guiding  point  in  locating  it  almost  entirely  upon 
the  lowlands  seems  to  have  been  the  advantage  it  offered  in  economy  of  construction. 
Its  close  proximity  to  the  ocean,  however,  would  have  constantly  subjected  it  to 
storm  tides  and  flying  sand,  and  the  continual  expense  to  maintain  the  canal  free 
from  obstruction  would  more  than  counterbalance  the  gain  in  the  original  cost.  The 
location  is  also  objectionable  from  a  military  or  strategic  point  of  view.  Besides 
that,  in  not  passing  through  any  of  the  cultivated  sections  of  the  country  which  is  to 
be  benefited  by  its  construction,  the  canal  would  be  of  less  availability  as  a  high- 
way for  transportation. 

The  lines  of  the  present  survey  were  run  across  the  country  at  a  greater  distance 
from  the  ocean.  The  importance  of  placing  the  outlet  of  the  canal  witliin  the  har- 
bor formed  by  the  Delaware  Breakwater  umited  at  the  start  the  location  of  the 
northern  terminus  of  the  line  somewhere  on  the  shore  of  the  harbor  op2)osite  the 
town  of  Lewes.  It  remained  to  find  the  shortest  and  at  the  same  time  the  most  eco- 
nomical line  by  which  the  divide  of  Lewes  and  Rehoboth  Hundred  could  be  crossed 
and  then  to  bring  the  same  into  one  of  the  numerous  creeks  flowing  into  Rehoboth 
Bav,  preferably  the  one  whose  mouth  is  nearest  to  deep  water  in  this  bay. 

m  general  tnree  main  lines  of  reconnoissance  were  run,  from  which  subsequently 
numerous  lateral  lines  were  extended  in  exploring  for  shortening  distances  or  in  fol- 
lowing apparent  natural  advantages  in  the  elevations  of  the  ground. 

The  first  line  left  Rehoboth  Bay  by  the  way  of  Stockley  Creek  and  followed  thc^ 
latter  to  its  head,  whence  it  crossed  the  highest-  elevation  at  the  public  road  leading 
to  Rehoboth.  It  then  entered  the  head  of  Holland  Glade  and  followed  the  course 
of  this  glade  to  Lewes  Creek  and  down  the  latter  to  an  assumed  terminal  point  at 
the  bridge  at  the  foot  of  Market  street  in  front  of  the  town  of  Lewes. 

The  second  line  entered  Burton  Creek  from  Rehoboth  Bay,  followed  the  creek  to 
the  head,  and  after  crossing  the  summit  about  one-third  of  a  mile  west  of  a  small 
settlement  called  Midway  run  along  Wolfe  Glade,  also  a  tributary  of  Lewes  Creek, 
and  down  the  latter  to  the  same  terminal  point  at  Lewes. 

The  existence  of  many  forks  and  branches  at  the  heads  of  the  creeks  and  glades 
mentioned,  especially  down  the  north  and  south  slopes  of  the  plateau,  made  it  neces- 
sary in  running  these  lines  to  trace  out  each  branch  separately  and  to  connect  their 
extreme  points  when  any  practical  advantages  could  be  gained  by  cross  lines  over 
the  higher  intervening  ground.  This  was  done  in  five  different  cases.  The  bottom 
lands  of  each  creek  and  glade  were  in  addition  properly  defined  by  traverse  lines 
following  each  shore  or  the  foot  of  the  adjacent  high  land. 

A  reconnoissance  for  a  third  general  line  was  ma^o  whilst  the  survey  was  in  prog- 
ress, at  the  urgent  request  of  a  large  number  of  fanners  and  others'  living  in  the 
western  section  of  Lewes  and  Rehoboth  Hundred,  whose  presentation  of  their  loeal 
claims  deserved  some  recognition.  This  line  commenced  in  Rehoboth  Bay  at  the 
month  of  Love  Creek,  and  followed  the  creek  in  a  northwesterly  direction  as  far  as 
Burton  Mill  Pond.  Here  it  circled  round  the  eaftt  side  of  the  pond,  and  followed  for 
some  distance  a  small  branch  in  a  northeasterly  direction,  crossing  the  divide  and 
cleared  land  in  a  straight  line  from  the  head  of  this  branch  to  the  head  of  Black  Oak 
Gut,  a  tributary  of  Cool  Spring  Branch,  which  flows  into  the  Broadkiln  River.  Not 
far  from  the  junction  of  Black  Oak  Gut  and  Cool  Spring  Branch;  the  line  made  a 
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Rharp  (Ictonr  towafrda  the  northoast,  mimiiig  along  the  sontiiem  edge  of  the  broad 
marsh  which  skirts  the  Broadkiln  until  it  reached  Canary  Creek,  whose  course  it 
followed  to  its  1  unction  with  Lewes  Creek  about  H  miles  northwest  of  the  town  of 
Lewes.  From  the  j unction  of  these  creeks  two  lines  were  optional  to  strike  Delaware 
Bay.  One  was  to  continue  the  same  course  across  Lewes  Cape  to  the  bay  shore ;  the 
other  could  follow  Lewes  Creek  in  a  southeasterly  direction  as  far  as  the  terminal 
point  of  tlie  first  and  second  main  lines  at  Lewes.  The  first  course  would  be  a  much 
shorter  one  in  distance,  but  it  would  necessitate  the  location  of  the  outlet  inshoaler 
water  and  entirely  awav  from  the  Breakwater  Harbor.  The  second  course,  besides 
opening  a  possibility  of  constituting  at  some  future  day  a  part  of  the  Broadkiln,  of 
whicli  mention  will  be  made  hereafter,  has  aU  the  advantages,  as  far  as  the  outlet  is 
concerned,  inherent  in  the  lines  that  reach  the  Breakwater  Harbor  passing  to  the 
eastward  of  the  town  of  Lewes. 

The  different  lines  of  reconnoissance,  as  run  with  the  instrument,  add  up  in  len^b 
as  follows :  On  the  first  line,  between  the  mouth  of  Stockley  Creek  and  the  Junction 
of  Holland  Glade  and  Lewes  Creek,  86,629  feet.  On  the  second  line,  between  the 
mouth  of  Burton  Creek  and  the  junction  of  Wolfe  Glade  and  Lewes  Creek,  59,494. 
Along  Lewes  Creek,  from  the  junction  of  Holland  Glade  to  the  terminal  point  at 
Lewes,  18,544  feet.  On  the  third  line  from  the  mouth  of  Love  Creek  to  the  terminal 
-point  at  Lewes  Bridge,  via  Love  Creek,  Black  Oak  Gut,  Canary  Creek,  and  Lewes 
Creek,  79,966  feet.  The  length  of  the  spur  and  check  lines  between  the  main  lines 
is  48,931  feet.  The  total  length  of  all  lines  run  is,  therefore,  293,564  feet  or  55.60 
miles,  of  which  about  30  mUes  were  through  dense  woods  and  swamps.  The  profile 
of  each  line,  with  cross  sections  on  either  side  of  the  more  important  unes,  was  taken 
by  a  leveling  party  which  followed  the  transit  party,  and  considering  the  time  of 
the  year,  the  snort  days  and  the  state  of  the  weather,  the  gentlemen  in  charge  of 
the  parties  deserve  credit  for  expeditious  work.  The  survey  was  commenced  on 
December  20,  1890,  and  was  comnieted,  with  the  exception  of  verifying  a  few  bench 
marks,  at  the  beginning  of  March,  1891. 

3.  DSSCRIFTION  OF  THB  MOST  FBASIBLR  ROUTES. 

If  the  route  suggested  in  1885  is  disregarded,  on  account  of  the  objectionable  fea- 
tures it  embodied,  which  were  above  enumerated,  the  results  of  the  survey  exhibit 
three  additional  routes  as  available  for  the  canal  between  the  two  bays,  and  amongst 
these  one  which  anpears  to  be  the  most  feasible.  The  northern  terminus  of  the 
canal  haviujj  been  directed  by  act  of  Congress  to  be  located  "  at  or  near  Lewes,  Dela- 
ware," it  will  simplify  a  description  of  the  routes  by  naming  them  after  the  creeks 
from  which  they  debouch  at  the  Rehoboth  Bay  terminus.  They  may  accordingly 
properly  be  designated  No.  I,  the  Love  Creek  route;  No.  II,  the  Burton  Creek  route; 
and  No.  Ill,  the  Stockley  Creek  route. 

Each  line  begins  at  high- water  mark  on  the  shore  of  Delaware  Bay,  which  is  well 
established  by  surveys  of  the  Delaware  Breakwater  Harbor  made  under  the  direc- 
tion of  the  Engineer  Department,  the  maps  of  which  were  used  in  compiling  the  map 
of  the  present  survey,  and  ends  at  the  6-foot  contour  in  Rehoboth  Bay,  as  indicated 
on  the  Coast  Survey  Chart  dating  back  to  about  the  year  1846.  This  6-foot  depth 
may  since  then  have  changed;  not  likely  to  any  great  extent,  however;  and  it  is 
safe  to  say  that  it  corresponds  in  elevation,  as  recently  disclosed  by  the  line  of  levels, 
to  about  a  4-foot  depth  below  the  mean  low  water  in  the  Breakwater  Harbor.  The 
plane  of  mean  low  water  in  the  Breakwater  Harbor  is  the  adopted  datum  for  the 
canal,  and  all  elevations  hereafter  given  refer  to  it.  The  approved  dimensions  of  the 
canal  are  a  depth  of  6  feet  below  mean  low  water  and  a  width  of  70  feet  at  the  base. 

The  LfOre  Creek  Route  is  54,675  feet,  or  10.33  miles  long  and  beffins  at  a  point  on  the 
Delaware  Bay  shore  opposite  the  junction  of  Canary  Creek  and  Lewes  Creek.  Nearlv 
the  whole  line  is  located  on  low  marshy  land  or  within  existing  water  courses,  and 
therefore  presents  favorable  conditions  for  dredging.  The  portion  requiring  deepest 
cutting  is  at  the  crossing  of  the  public  road  leading  from  Lewes  to  Goorgetovm  and 
averages  about  33  feet,  with  a  maximum  of  36  feet.  The  general  direction  for  about 
2  mile^  after  leaving  Delaware  Bay  is  sonthwest  across  the  Broadkiln  marshes  and 
partly  along  Canary  Creek;  then  south  for  a  distance  of  4  miles,  along  Black  Oak 
Gut  and  across  the  high  ground  into  the  north  branch  of  Love  Creek  and  Burton 
Mill  Pond ;  and  sonthoast  for  the  remaining  distance,  following  Love  Creek  into  Re- 
hoboth Bay. 

Not  less  than  seven  public  roads  and  the  railroad  cross  this  route,  that  would  re- 
quire as  many  drawbridges  to  maintain  an  uninterrupted  traffic.  The  number  of 
private  roads  afiectcd  is  small,  on  account  of  the  location  of  the  line  upon  broad  and 
in  some  cases  deep  water  courses,  which  also  made  it  possible  to  avoid  fdmost  entirely 
all  cleared  and  cultivated  land.  With  the  exception  of  the  damages  for  the  compara- 
tively valuable  mill  property  at  the  head  of  Love  Creek,  which  woald  practically  bo 
destroyed,  the  total  cost.to  obtain  the  right  of  way  along  this  route  could  not  be  very 
great,      , 
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The  Burton  Creek  Bouts  is  43,200  feet,  or  8.18  miles,  ^n  length,  of  which  4  miles  are 
over  marsh  lands  and  along  water  conrses,  and  the  remainder  over  elevations  above 
the  level  of  high-water  mark.  Tlie  line  begins  at  the  shore  of  the  Breakwater  H&r- 
bor  opposite  Lewes,  and  circling  sharp  around  from  north  to  east,  after  having  the 
beach,  enters  Lewes  Creek  east  of  the  town.  Following  the  creek  for  about  1,800 
feet  it  makes  a  detour  in  a  southeasterly  direction  and  continues  closely  alon^  tlitf 
foot  of  the  mainland,  which  lies  to  the  westward  of  it,  partly  cutting  off  a  portion  of 
GUI  Neck,  until  it  reaches  Wolfe  Glade,  whence  it  crosses  the  north  branch  of  the^ 
same,  ana  entering  the  main  branch  follows  the  course  of  the  latter  to  its  head  in  a 
southwesterly  direction  for  nearly  2  miles.  From  this  point  it  passes  in  a  straight 
line  and  south -southwesterly  direction  over  the  summit  of  Rehoboth  Neck,  which  is 
SO  feet  above  low  water.  The  length  of  this  cut,  which  would  have  an  average  depth 
of  36  feet,  is  about  6,000  feet,  the  whole  distance  being  across  cleared  and  valuable 
farm  land.  Having  crossed  the  plateau,  the  line  enters  the  head  of  Burton  Creek 
and  follows  the  course  of  the  latter  throughout  the  remaining  distance  to  Rehoboth 
Bay,  changing  its  course  to  south-southeast  about  1^  miles  north  of  the  junction 
with  the  bay. 

This  route  crosses  three  public  and  five  private  roads,  and  the  Rehoboth  Branch, 
and  Lewes  Branch,  respectively,  of  the  Delaware,  Maryland  and  Virginia  Railroad. 
At  each  crossing,  except  those  of  the  private  roads,  a  drawbridge  will  be  necessary. 

Tfu!  StockJey  Creek  Boute  is  42,400  feet  long,  or  about  8.03  miles,  and  coincides  at 
its  northern  end  with  the  Burton  Creek  route  from  the  shore  in  the  Delaware 
Breakwater  Harbor  to  Wolfe  Glade,  a  distance  of  12,000  feet.  From  this  point  the 
line  continues  in  a  general  southerly  direction  after  crossing  the  glade  and  ap- 
proaches the  railroad.  The  transit  across  the  latter  is  accomplished  at  an  angle  of 
45  degrees,  with  a  series  of  reverse  curves  connected  at  the  point  of  intersection 
near  the  track  with  a  short  tangent,  the  low  elevations  of  the  adjacent  land  for- 
tunately permitting  this  somewhat  complex  movement  without  much  difficulty. 
About  1,500  feet  beyond  the  railroad,  the  Northern  or  Presbyterian  Church  branch 
of  Holland  Glade  is  crossed  by  the  line;  it  then  passes  across  the  point  of  land 
lying  between  the  two  main  prongs  of  the  glade,  to  get  to  the  southern  branch,  and 
follows  for  over  three-quarters  of  a  mile,  as  near  as  practicable,  the  course  of  the 
latter,  with  a  change  of  direction  to  the  westward  before  reaching  the  head  of  the 
ravine,  and  cuts  straight  across  the  summit  of  Rehoboth  Neck  in  a  southwesterly 
direction,  aiming  directly  for  the  head  of  Stockley  Creek.  The  length  of  this  cut 
is  about  ^,000  feet :  it  is  the  deepest  on  the  route  and  the  maximum  elevation  of  the 
ground  above  the  bottom  of  the  projected  canal  being  39  feet,  the  average  35  feet. 
ITie  line  thence  follows  throughout  the  remainder  of  the  route  the  course  of  the 
main  branch  of  Stockley  Ci;eek,  the  general  direction  for  a  mile  within  the  upper 
portion  being  southwest,  and  then  southeast  to  Rehoboth  Bay. 

Except  at  a  few  narrow  points  of  land  near  the  northern  and  southern  ends  of  the 
line,  the  only  point  where  this  route  crosses  valuable  and  cultivated  land  of  a'ay  ex- 
tent is  at  the  Rehoboth  Road  and  that  is  for  a  distance  of  only  2,000  feet.  Here  is 
also  the  only  public  road  crossing 'of  any  importance,  a  thoroughfare  very  much  in 
use.  The  second  public  road  which  the  line  intersects  is  east  of  Lewes,  across  the 
creek,  a  road  which  leads  to  the  cape  and  the  beach,  having  comparatively  little 
traffic.  The  number  of  private  road  crossings  is  four.  The  two  railroad  crossings 
are  almost  identical  with  those  of  the  Burton  Creek  Route  ;  although  the  Reho- 
both branch  is  in  use  only  during  the  summer  season  and  the  Lewes  oranch,  from 
the  depot  at  Lewes  to  the  Breakwater  Harbor,  is  now  rarely  used,  except  for  the 
hauling  of  sand,  they  both  would  need  bridges  to  meet  any  possible  extension  of 
traffic. 

4.  ESTIMATES. 

From  the  description  above  given,  based  upon  the  data  obtained  in  these  prelimi- 
nary investigations,  an  approximate  estimate  of  the  cost  of  a  canal  of  the  projected 
dimensions  along  each  Hue  can  be  readily  deduced.  The  estimates  given  below  do 
not,  however,  include  the  cost  of  protection  works  at  the  outlet  of  the  canal ;  nor 
the  cost  of  the  regulation  of  and  inlets  for  drains,  ditches,  and  lateral  streams,  tidal 
and  fresh  water,  that  have  to  he  led  into  the  canal ;  nor  the  expense  for  dredging 
turnouts  and  possibly  ferryslips  at  private  road  crossings ;  also  small  land-locked 
harbors  at  each  end  of  the  route  for  the  smaller  class  of  sailing  vessels.  These  de- 
tails, which  have  to  be  studied  later,  will  naturally  augment  the  first  cost;  but,  as 
they  are  applicable  more  or  less  to  all  the  lines,  an  accurate  estimate  of  them  need 
not  be  given  until  one  of  the  lines  has  been  adopted  and  approved. 

I.  Love  Creek  Boute y  10.33  miles  long. 

Excavation  ^2,172,085  cubic  yards) : 

Above  high- water  level,  761,448  cubic  yards,  at  20  cents $152, 289. 60 

Below  high  water  level,  l;4i0,637  cubic  yards,  at  15  cents 211, 595. 55 
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Grubbing  30  acres,  at  $50 $1,500.00 

Bridges : 

One  iron  drawbridge  at  railroad  crossing 11, 000. 00 

Seven  iron  drawbridges  at  public  road  crossings,  at  $6,000 42, 000. 00 

418,385.15 
Add  lOper  cent,  for  contingencies 41,838.85 

Total 400,234.00 

n.  Burton  Creek  Route,  8.18  miles  long. 

Excavation  (3,248,988  cubic  yardH) : 

Above  high- waUT  level,  1,996,240  cubic  yards,  at  20  cents $399, 248. 00 

Below  high-water  level,  1,252,748  cubic  yards,  at  15  cents 187, 912. 20 

Grubbing  41  acres,  at  $50 2,050.00 

Bridges : 

Two  iron  drawbridges  at  railroad  crossings,  at  $11 ,000 22, 000. 00 

Three  iron  drawbridges  at  public  road  crossings,  at  $6,000 18, 000. 00 

629,210.20 
Add  10  per  cent,  for  contingencies ^ 62,921.80 

Total 692,132.00 

III.  Stockley  Creek  Route^  8.03  miles  long. 

Excavation  (2,724,804  cubic  yards) : 

Above  high-water  level,  1,517, 512  cubic  yards,  at  20  cents $308, 502. 40 

Below  high- water  level,  1,207, 292  cubic  yards,  at  15  cents 181, 093. 80 

Grubbing  76  acres,  at  $50 3,750.00 

Bridges : 

Two  iron  drawbridges  at  railroad  crossings,  at  $11,000 22, 000. 00 

Two  iron  drawbridges  at  public  road  crossings,  at  $6,000 12, 000. 00 

522,346.20 
Add  10  per  cent,  for  contingencies 52,234.80 

Total 574,581.00 

Estimating,  for  comparison  upon  the  same  basis,  the  cost  of  a  canal  along  the 
route  proposed  in  1885,  the  following  exhibit  is  obtained : 
Prelinunary  route  of  1885, 10.64  miles  long — 

Excavation  (1,861,266  cubic  vards) : 

Above  high -water  level,  ^71,045  cubic  yards,  at  20  cents $54, 209. 00 

Below  high- water  level,  1,590,221  cubic  yards,  at  15  cents 238, 533. 15 

Grubbing  50  acres,  at  $50 2,500.00 

Bridges : 

Two  iron  drawbridges  at  railroad  crossings,  at  $11,000 22,  OCX).  00 

Three  iron  drawbridges  at  public  road  crossings,  at  $6,000 18, 000. 00 

335,242.15 
Add  10  per  cent,  for  contingencies 33,2^.85 

Total 368,767.00 

In  the  above  estimates  very  lil>eral  allowance  has  been  made  for  the  excavations 
in  high  ground.  Provision  is  made  for  a  road  bed  20  feet  wide  on  either  side  of  the 
canal  running  at  a  general  level  of  12  feet  above  mean  low  water.  These  roads 
would,  of  course,  be  continued  upon  an  embankment  on  the  marsh  and  low  lands 
with  the  material  excavated  from  the  cuts  and  would  thus  effectually  protect  the 
canal  Irom  the  high  storm-tides  which  occur  occasionally  and  which  are  knowii  to 
have  never  exfeedi'd  an  elevation  of  8^  feet  above  mean  low  water  at  the  Delaware 
Breakwater.  By  dispensing  with  one  or  the  other  of  these  roads  in  deep  cuts,  con- 
siderable reduction  in  the  amount  of  material  to  be  excavated  can  be  made.  It  is 
thought  best,  however,  to  make  the  dimensions  and  estimates  amply  large  in  the 
first  place,  especially  as  to  the  width  of  cross-section,  so  that  the  strip  of  land  which 
the  State  will  give  to  the  United  States  free  of  cost  under  the  right  of  way  clause 
may  be  sufficient  to  cover  all  possible  contingencies  that  may  arise  in  the  future  if 
the  canal  is  deepened,  a  possibility  that  may  well  be,  kept  in  view. 
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5.  CONCLUSION. 

The  Iiove  Creek  Route^  though  the  cheapest  in  construction,  is  the  longest  in  dis- 
tance. It  has  many  features  unfavorable  to  a  canal.  The  outlet  is  located  upon  a 
shoaling  foreshore,  which  is  undergoing  constant  changes  under  the  combined 
efl'ects  of  winds  and  sea.  The  bottom  of  Delaware  Bay  along  this  shore  northwest 
of  the  Breakwater  Harbor  is  one  succession  of  shoals  and  bars,  and  no  vessel  bound 
up  the  bay  from  this  point  would  run  the  risk  of  ^oing  up  in  a  straight  course,  but 
would  have  to  stand  out  due  east  first  for  a  long  distance,  in  order  to  reach  the  main 
channel.  These  shoals  are  slowly  extending  farther  down  the  shore,  and  it  would 
,  not  be  long  before  the  outlet  at  that  point  would  be  embraced  by  them  and  would 
require  constant  expense  to  keep  it  open. 

If,  inst-ead,  the  Breakwater  Harbor,  with  its  many  lights  and  offering  good  an- 
chorage ground,  should  be  considered  as  a  good  location  for  the  outlet  or  tms  route, 
the  total  length  would  be  increased  by  two  miles,  or  four  miles  longer  than  any  of 
the  other  routes  under  consideration.  This  would  make  a  difference  in  time  of  nearly 
one  hour  in  favor  of  the  other  routes  as  applied  to  vessels  in  transit,  and  as  time  is  a 
very  important  factor  in  this  case  it  is  a  question  whether,  together  with  the  addi- 
tional time  consumed  in  paAsing  through  the  many  bridges  that  obstruct  this  route^ 
this  fact  alone  is  not  sumcient  to  reject  it. 

The  Burton  Creek  Route  has,  generally  speaking,  the  straightest  alignment,  but 
the  large  amount  of  excavation  across  the  summit  of  Rehoboth  Neck  makes  it  the 
most  expensive  in  construction.  In  all  respects  it  is  very  similar  to  the  Stockley 
Creek  Route  and  partly  identical  with  the  same,  as  both  traverse  the  same  country 
in  close  proximity  to  each  other. 

The  route  alons  Stockley  Creek  with  the  outlet  opposite  Lewes  is  the  shortest  in 
distance,  and  follows  more  than  the  others  the  general  direction  of  the  proposed 
inland  water  way,  connecting,  as  it  does,  deep  water  in  Rehoboth  Bay  with  the 
Delaware  Breakwater  Harbor  in  the  most  direct  practicable  line.  It  is  the  route 
which  deserves  the  most  favorable  consideration.  The  mouth  of  Stockley  Creek  is 
wide  and  deep  and  offers  many  facilities  for  the  establishment  of  a  sheltered  harbor. 
The  bridge  at  Rehoboth  road  crossing  is  the  only  point  where  the  passage  of  vessels 
might  be  sometimes  delayed  on  account  of  frequency  of  traffic.  The  bridge  at 
RehobotJi  Branch  road  could  remain  open  nine  months  in  the  year.  The  town 
bridge  at  the  foot  of  South  street,  Lewes,  and  the  causeway  across  Lewes  Creek, 
south  of  the  railroad,  leading  towards  Cape  fienlopen,  can  both  be  dispensed  witii,  and 
in  the  place  of  them  the  bridge  at  the  railroad  crossing  can  be  made  to  serve  for 
wagon  traffic  as  well,  thus  maintaining  uninterrupted  communication  with  the 
beach  and  the  cape. 

The  location  of  portions  of  the  line  in  fast  land  towards  the  northern  end  has 
been  determined  upon  with  the  expectation  that  the  cuts  thereat  will  yield  sufficient 
material  with  which  to  construct  across  the  marsh  and  the  glades  embankments 
hi^h  enough  to  exclude  the  storm-tides.  If  the  latter  should  enter  the  canal  at  all, 
it  18  best  tibat  they  should  do  so  at  the  mouth  and  should  oscillate  up  and  down  the 
trough  of  the  canal  instead  of  sweeping  across  transversely,  which  they  would  do 
if  na  embankment  existed.  This  question  of  storm-tides  brings  with  it  another 
matter  of  inquiry  which  will  have  to  be  decided  specifically  before  the  canal  is  fin- 
ished; it  is  an  examination  with  reference  to  the  advisability  of  building  a  tidal 
lock  near  Lewes  to  maintain  a  more  constant  water  level  in  the  canal  and  to 
exclude  high  tides  and  strong  currents,  ice,  drift,  sand,  and  sediment.  The  varia- 
tion of  the  tide  at  the  Breakwater  Harbor  is  so  great  as  to  warrant  these  investiga- 
tions. 

The  location  of  the  outlet  may  appear  to  be  somewhat  too  far  to  the  westward 
with  reference  to  the  shelter  offered  by  the  breakwater.  The  point  was  selected 
partly  to  avoid  a  small  settlement  on  the  beach  in  front  of  Lewes,  called  Hughoy- 
ville,  and  mainly  to  evade  the  flying  sand  from  the  great  sand  dune  at  the  cape 
The  sand  is  steadily  encroaching  on  tne  marsh  around  it  and  has  already  filled  paits 
of  the  former  bed  of  Lewes  Creek,  and  it  was  principally  on  account  of  the  danger 
of  filling  up  from  that  source  that  the  outlet  was  shifted  to  the  western  portion  of 
the  harbor.  Relatively  it  may  not  be  amiss  to  state  that  the  idea  is  prevalent  and 
has  been  maintained  for  years  (see  Report  of  Col.  W.  Ludlow,  on  Delaware  Break- 
water Harbor,  pages  457-462,  Report  of  the  Chief  of  Engineers  for  1879)  that  this 
harbor  will  eventually  be  made  a  closed  basin.  The  report  referred  to  suggests  the 
construction  of  a  jetty  within  the  upper  portion  of  the  narbor,  nmning  out  from  the 
shore  to  meet  a  prolongation  of  the  ice-breaker.  My  own  personal  observations  dur- 
ing a  residence  of  10  years  in  this  locality  have  convinced  me  of  the  meager  protec- 
tion afforded  by  the  present  works  to  vessels  at  anchor  during  the  prevalence  of 
northerly  and  northwesterly  gales.«  The  harbor  on  the  northwest  side  should  be 
partly,  if  not  wholly,  closed  in.  The  protection  works,  especially  those  on  the  north 
side,  that  are  needed  for  the  outlet  oi  the  canal  may  lorm  the  basis  for  such  a  pro* 
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jeot,  as  they  could  readily  be  extended  from  time  to  time  if  the  effect  upon  the  gen- 
eral regimen  of  the  harbor  should  be  found  to  be  an  advantageous  one. 

It  may  be  also  of  interest  to  refer  to  the  probability  that  the  Broadkiln  River, 
-which  has  been  improved  of  late  years  at  great  expense  by  the  General  Government, 
and  whose  inlet,  situated  about  4^  miles  above  Lewes,  is  still  in  an  unimproved  con- 
dition, having  only  18  inches  of  water  at  the  bar  at  low  tide,  may  seek  a  new  outlet 
in  the  future  through  this  canal.  Apart  from  the  fSavorable  opportunity  which 
-would  accrue  to  the  commerce  of  this  river  by  having  an  unobstructed  outlet  at  all 
times,  the  additional  volume  of  water  passing  in  and  out  of  the  mouth  of  the  canal 
under  the  daily  fluctuations  of  the  tide  would  undoubtedly  be  a  valuable  acquisition 
for  the  maintenance  of  a  proper  depth  of  water  in  the  entrance. 

If  the  Stockley  Creek  route  is  adopted  the  strip  of  land  necessary  for  the  right  of 
way  should  not  be  less  than  800  feet  wide.    This  will  make  a  total  of  about  290  acres 
of  land  which  the  State  of  Delaware  will  give,  free  of  cost  to  the  United  States,  for 
this  section  of  the  proposed  inland  water  way. 
Very  respecutdly,  your  obedient  servant, 

A.  Stikrle, 
Assistant  Engineer, 

Gen.  Wm.  F.  Smith, 

United  States  Agent. 


H  g. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER,  ABOVE  AND  BELOW  HAVRE  DE 

GRACE,  MARYLAND. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $4,000 
for  contintdng  improveiuent. 

Pending  the  completion  of  a  survey,  provided  for  in  the  same  act,  of 
this  portion  of  the  river  which  is  now  being  made  for  the  purpose  of 
modifying  the  existing  project^  this  money  is  still  unexpended. 

The  original  project  for  the  improvement  of  the  river  above  and  below 
Havre  de  Orace  includes  the  making  of  a  15-foot  low-water  channel 
below  the  town  and  the  removal  of  the  shoal  on  the  west  side  of  the 
channel  opposite  Watson  Island  to  a  depth  of  8  feet  below  mean  low 
water.  The  channel  below  the  town  was  dredged  to  a  depth  of  12  feet  in 
1885;  its  present  condition  shows  that  it  has  partially  shoaled  again. 

The  removal  of  the  eastern  bank  of  the  shoal  opposite  Watson  Island 
has  been  in  progress  since  1883.  The  object  of  this  removal  is  to  pre- 
vent, to  a  certain  degree,  the  formation  of  ice  gorges  at  or  near  Port 
Dex)osit,  Md.,  about  2^  miles  above  Watson  Island.  At  the  close  of 
the  fiscal  year  ending  tfune  30, 1890,  about  132,000  had  been  expended 
on  this  shoal.  The  result  has  been  a  considerable  increase  in  the  original 
width  of  the  channel,  and,  it  is  stated,  the  ice  gorges  have  been  notice- 
ably lessened.  The  amount  asked  for  for  the  fiscal  year  ending  June 
30, 1893.  is  the  amount  estimated  for  annual  dredging. 

SoBqnehanna  River  is  in  the  coUection  district  of  Baltimore,  which  is  also  the 
nearest  port  of  entry.  The  amount  of  revenue  coUected  there  during  the  fiscal  year 
ending  June  30, 1891,  is  $3,716,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

August  30, 1852 $10,000 

June  23, 1866 26,400 

July  11,  1870 12,000 

June  14, 1880 28,000 

March  3,  1881 15,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved — 

Julys,  1884 20,000 

Augusts,  1889 6,000 

By  act  of  August  11,  1888 10,000 

By  act  approved  September  19, 1890 4,000 
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Money  statement. 

July  1, 1890,  balance  unexpended w $372.25 

Amonut  appropriated  by  act  approved  September  19, 1890 4^  000. 00 

4,372.25 
Jane  30, 1891,  amount  expended  during  fiscal  year 169. 90 

July  1, 1891,  balance  unexpended 4,202.35 

(Amount  (estimated)  required  for  annual  dredging '. 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fisciu  year  endiug  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


SkktieUcs  of  Susquehanna  Biver,  above  and  below  Havre  de  Grace,  Md.,for  year  ending 

December  31,  1890, 


C1M8. 


ToQg.        Vfdnfi. 


Coal - 65,810 

Lumber,  nhingles, and  timber 34,327 

8tone,  sand,  and  ground  flint i      26,  M5 

-   "■  1,150 

1,674 
7.875 
5, 785 


Fertili2«ra . 

Hay  and  grain 

Spruce  wood 

General  merobandiae  . 


Total. 


$225,850 
274,635 
91,850 
27,700 
30,240 
35,000 
217,800 


143,566  1      903,084 


The  above  statiBtics  were  kindly  furnished  by  MeHsrs.  McClcuahan  &  Bro.,  Spencer 
Sl  McGonigal,  and  Eureka  Fertilizer  Company,  of  Port  Deposit,  Lapidum,  and  Perry- 
ville,  Md.,  respectively. 


Hzo. 
IMPROVEMENT  OF  NORTH  EAST  RIVER,  MARYLAND. 

North  East  Kiver  flows  through  Cecil  County,  Md.,  and  emi^ties  into 
the  head  of  Chesapeake  Bay,  not  far  from  the  mouth  of  the  Susque- 
hanna. The  upi)er  branches  have  the  characteristics  of  mountain 
streams;  the  lower  portion,  5  miles  long,  is  a  broad  estuary  and  is  nav- 
igable to  the  town  of  North  East,  at  the  junction  of  the  two  sections 
of  the  river.  The  tide  rises  about  2J  feet.'  About  f  of  a  mile  below 
North  East  is  a  bar  with  only  4  feet  of  water  over  it  at  low  tide.  This 
bar  and  the  channel  above  were  improved  by  dredging  in  1873  and  1881 
and  $15,500  were  expended. 

A  survey  of  the  river  at  North  East  was  made  in  accordance  with  the 
requirements  of  the  river  and  harbor  act  of  August  11, 1888,  and  a  re- 
port with  estimate  submitted  for  its  improvement,  which  is  printed  in 
the  Eeport  of  the  Chief  of  Engineers  for  1890,  pages  951-954.  The 
project  is  for  a  channel  6  feet  deep  at  mean  low  water,  75  feet  wide  at 
the  bar  and  60  feet  wide  in  the  river  up  to  Davis  wharf.  The  estimated 
cost  of  the  improvement  is  $5,140. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $2,500  being  made  by  Congress  on  September  19, 1890,  to  begin 
work. 
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A  contract  was  made  with  Chester  T.  Caler,  of  Norfolk,  Va.,  to  do  the 
required  dredging  at  the  price  of  13f  cents  per  cubic  yard,  scow  meas- 
urement. The  work  was  commenced  on  June  9,  and  lasted  until  the 
30th  of  the  month,  during  which  time  16,000  cubic  yards  of  material 
were  removed  from  the  channel  across  the  bar.  A  continuous  cut  40 
feet  wide,  of  an  average  depth  of  6.7  feet  at  the  time  dredging  was  sus- 
pended, and  5,700  feet  in  length  was  made,  beginning  3,200  feet  below 
the  bar  and  extending  across  the  latter  to  deep  water  at  the  mouth  of 
Stony  Eun. 

The  shipping  interest  at  North  East  is  at  present  very  limited.  It  is 
believed,  however,  that  with  the  opening  of  the  bar  recently  accom- 
plished vessels  of  a  larger  class  than  those  now  trading  in  the  river  will 
avail  themselves  of  the  advantages  offered,  and  a  regular  steamboat 
line  with  Baltimore  is  contemplated. 

It  is  projwsed  to  expend  the  amount  asked  for,  if  appropriated,  in 
completing  the  present  project. 

This  work  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  coUected  there  daring  the  fiscal  year  ending  June  30. 
1891,  is  $3,766,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10, 1872 $10,000.00 

June  14. 1880 6,500.00 

September  19, 1890 2,600.00 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $2, 500. 00 

June  30,  li®l,  amount  expendedT  during  fiscal  year 106. 15 

July  1, 1891,  balance  unexpended 2,393.85 

July  1,  1891,  outstanding  liabilities 2,200.00 

July  1, 1891,  balance  available : 193.85 

(Amount  (estimated)  reijuired  for  completion  of  existing  prmect 2, 640. 00 
Amount  th  at  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1893      2, 640. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  received  and  opened  March  20^  1891,  hif  (ren,  William  F,  Smith, 
United  States  agent,  for  dredging  in  North  East  Eiver,  Maryland. 


Ko. 


Kame  and  address  of  bidder. 


Atlas  Dredging  Company,  Wilmington,  Del 

Chester  T.  Caler,  Norfolk,  Va 

Frank  C.  S<mior8,  Camden,  N .  J 

American  Dredging  Company,  PhiUulelpbia,  Pa.. 
Baltimore  Dredging  Company,  Baltimore,  Md  . . . 


Price  per 
culiic  yard 
measured 
in  scows. 


20 

131 

17 

16 

l«i 


Contract  with  Chester  T.  Caler. 
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COMMERCIAL  STATISTICS. 

Receipts  and  ahipmenU, 


Class. 

Tons. 

Valne. 

Beceipts: 

Coal  and  cord  wood - - 

1,963 
11,238 

|4.»0 

143,500 

Fcurtilizers,  lumber^  ^nd  shinglw r . 

Total. 


13,201  I 


Shifonents: 

Cord  wood  aod  ship  timber 

Canned  goods  and  sawed  timber . 
Grain,  hay,  and  potatoes 


Total 

Total  receipts  and  shipments  . 


22,006 


147,700 


1,563 
1,072 
0,170 

8,000 
44.800 
77,000 

8,805  1          124,800 

-  -_ . — —      ,                 1 

272,500 


H  n. 
IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

Elk  Eiver  is  a  large  tributary  of  Chesapeake  Bay.  It  joins  the  latter 
nearly  at  the  head  of  the  bay,  in  Cecil  County,  Md.  The  river  is  navi- 
gable as  far  as  Elkton;  beyond  this  town  it  has  the  characteristics  of  a 
mountain  stream.  The  average  rise  and  fall  of  the  tide  at  Elkton  is  2^ 
feet. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11^  1888,  and  a  report  with  esti- 
mates submitted  for  its  improvement,  which  is  printed  in  the  Rei)ort  ot 
the  Chief  of  Engineers  for  1890,  pages  965-968.  The  plan  of  improve- 
ment therein  recommended  is  to  dredge  the  channel  from  the  upper 
wharves  at  the  bridge  to  below  Cedar  Point,  to  a  depth  of  8  feet  below 
mean  low  water,  and  to  give  it  a  width  of  100  feet;  the  portion  between 
the  wharves  to  be  widened  to  the  full  width;  estimated  cost  of  improve- 
ment is  $24,000. 

The  i)roject  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $10,000  having  been  made  by  Congress  on  September  19, 1890,  for 
beginning  work.  A  contract  dated  April  8, 1891,  has  been  made  with 
Chester  T.  Caler,  of  Norfolk,  Va.,  to  do  the  necessaiy  dredging  at  the 
rate  of  12J  cents  per  cubic  yard,  scow  measurement,  but  at  the  close  of 
the  fiscal  year  work  had  not  yet  begun.  The  available  funds  will  be 
expended  during  the  fiscal  year  ending  June  30, 1892.  With  the  amount 
asked  for,  if  appropriated,  dredging  as  proposed  will  be  continued. 

Elk  River  is  in  the  coUoction  district  of  Baltimore,  which  is  the  nearest  port  of 
entry. 

The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30^  1891, 
is  $3,766,922.22. 

AMOVKia  APPBOPRIATED. 

By  acts  approved — 

June  23, 1874 $5,000 

March  3, 1875 5,000 

June  14, 1880 10,000 

March  3, 1881 5,000 

By  act  passed  August  2, 1882 6,500 

By  act  approved  September  19, 1890 id,  000 
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Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $10, 000. 00 

Jnne  30, 1891,  amount  expended  during  fiscal  year 57. 82 

July  1, 1891,  balance  unexpended 9, 942. 18 

July  1, 1891,  amount  covered  by  uncompleted  contracts 8, 500. 00 

July  1, 1891,  balance  available 1,442.18 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahairaci  of  proposals  received  and  opened  March  SOf  1891,  hy  William  F.  Smitk,  United 
States  Agentf  for  dredging  in  Elk  Biver,  Maryland. 


No. 


Name  and  address  of  bidder. 


Atlas  Dredging  Company,  Wilmington,  Del 

National  Drediing  Company,  Wilmington.  Del.. 
American  Dredging  Company,  Philadelphia,  Pa 

Frank  C.  Someni,  CamdeiLli.  J 

Chester  T.  Caler  Norfolk,  Va 

Baltimore  Dredging  ComjMuiy,  Baltimore,  Md. . . 


Time. 


Gommenoe, 


Jnne  1,1891 
July  1,1891 
Sept.  1,1891 
Sept.  1,1891 
Aug.  20, 1891 
July    1,1891 


Price  per 
cubic  yard. 


Dec.  1,1891 
Oct.  1, 1891 
Nov.  10, 1891 
Jan.  31,1892 
Jsn.  1, 1892 
In  45  work- 
ing days. 


Omti. 
18 
14 
19 


Contraot  with  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 

Beceipts  and  shipments. 


Class. 

Tons. 

Value. 

Beceipts; 

Coal,  cord  wood,  and  phosphate  rock 

13,400 
1,800 

$88,800 
24,000 

Chemicals  and  fertilixers .'. 

Total 

15,200 

112,800 

Shipments: 

2.684 
4,614 

57.200 
128,000 

Grains^  hay 

Total 

7.148 

185.200 

Total  raoetpts  and  shipments 

22,348 

297,500 

Vessels  trading  in  Elk  River,  Maryland. 


Class. 


Steamers 

Tngboats 

Schooners 

UNO  91—^75 


No. 


1 

4 

150  to  176 


Aggregate 
tonnage. 


190 
1,800 


Draft. 


FeU. 

5 

6|to7 

6       9 


Trips. 


Semi-weekly, 
Weekly. 
During  tiie 
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Hl2. 

IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND. 

The  river  and  harbor  atot  of  September  19, 1890,  appropriated  $5,000 
for  continuing  improvement.  A  project  for  the  application  of  this 
money  was  submitted  September  25, 1890,  and  approved,  for  widening 
the  channel  dredged  in  1889  outside  the  mouth  of  the  creek  to  the  ap- 
proved width  of  100  feet,  and  to  dredge  a  channel  inside  about  44  feet 
wide  from  the  mouth  up  the  creek  as  far  as  the  a^'ailable  funds  would 
permit,  all  the  dredging  to  be  done  to  a  dei)th  of  7  feet  below  mean  low 
water. 

A  contract  was  entered  into  AprQ  8, 1891,  with  Chester  T.  Oaler,  of 
Norfolk,  Va.,  to  do  the  above  work  at  the  rate  of  16  cents  per  cubic 
yard,  scow  measurement. 

Dredging  operations  were  begun  on  May  16, 1891,  and  were  com- 
pleted by  June  24, 1891.  The  total  amount  of  material  removed  under 
the  contract  was  28,125  cubic  yai^ds,  of  which  number  7,451  cubic  yards 
were  removed  from  the  outside  channel  leading  to  the  entrance,  and  the 
remainder,  20,674  cubic  yards,  inside  the  creek.  An  examination  made 
of  the  channel  at  the  mouth  before  dredging  began  disclosed  the  feet 
that  the  cut  made  in  1889  had  maintained  its  depth  remarkably  well. 
The  banks  on  each  side,  which  were  quite  steep  on  account  of  the  deep 
excavation,  were  stiU  well  defined.  The  material,  coarse  gravel  and 
stones,  of  which  the  bottom  consists,  is  evidently  too  heavy  for  the  lit- 
toral currents  to  move  it  into  the  cut  and  is  too  much  below  the  water 
level  to  be  disturbed  by  the  agitation  of  the  waves  during  storms. 

The  lighter  material,  like  sand  and  clay,  which  moves  up  or  down 
the  shore  according  as  the  winds  prevail,  can  not  lodge  in  the  cut  on 
account  of  the  strong  currents  therein,  but  a  great  deal  of  it  is  carried 
in  during  flood  tide  and  already  begins  to  form  small  shoals  in  the  wide 
portion  of  the  creek  directly  at  the  base  of  the  entrance.  Portions  of 
these  shoals  were  removed  when  the  channel  was  extended  upwards 
from  the  mouth. 

Under  this  contract  the  channel  outside  the  entrance  was  widened  to 
100  feet  for  an  average  length  of  900  feet,  and  inside  a  channel  about 
4,738  feet  long  and  50  feet  wide  was  made,  with  a  dei)th  in  both  cases 
of  7  feet  below  mean  low  water.  The  material,  which  at  the  mouth  is 
coarse  gravel,  stones,  and  sand,  and  inside  principally  mud,  was  de- 
posited in  deep  water  in  the  bay,  not  nearer  than  1  mile  from  the  mouth 
of  the  creek. 

The  project  adopted  in  1887  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the  mouth, 
and  inside  the  creek  to  a  point  about  2^  miles  above  the  entrance;  also 
the  dredging  of  a  turning  basin  at  the  upper  end  of  the  proposed  chan- 
nel, if  a  wharf  should  be  built  there  before  the  channel  is  finished.  The 
total  estimated  cost  of  the  improvement  is  $15,558. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  a  channel  about 
80  feet  wide  and  7  feet  deep  had  been  excavated  from  the  7 -foot  curve 
in  the  bay  to  the  entrance,  and  the  amount  expended  to  that  date  was 
$5,000.  The  improvement  was  undoubtedly  of  some  benefit  to  the  one 
vessel  which  sails  in  and  out  of  the  creek,  but  there  was  no  appreciable 
increase  in  cominerce  or  navigation. 

During  the  fiscal  year  ending  June  30, 1891,  the  sum  of  $4,884.65 
was  expended,  with  the  result  of  an  increase  in  the  channel  dimensions 
as  above  given.    The  channel  leading  fiom  the  deep  water  in  the  bay  to 


Digitized  by  VjOOQ IC 


APPENDIX  H — REPORT   OF  MAJOR   SMITH. 


1187 


the  entrance  is  now  completed  in  accordance  with  the  project.  Inside 
the  creek  a  channel  has  been  made,  beginning  at  the  mouth,  for  a  dis- 
tance of  4,738  feet,  which  is  50  feet  wide  and  7  feet  deep.  The  extent 
of  the  commerce  is  of  the  same  small  scale  as  last  year,  and  it  remains 
to  be  seen  whether  the  additional  improvements  recently  made  will  be 
a  sufiftcient  inducement  to  those  interested  to  augment  it.  The  amount 
asked  for,  if  appropriated,  will  be  expended  in  completing  the  channel 
inside  the  creek. 

Faiilee  Creek  is  in  the  collection  district  of  Baltimore,  whicb  is  the  nearest  port  of 
entry.  The  amount  of  revenue  ooUccted  there  during  tlie  fiscal  year  ending  June 
30, 1891,  was  $3,766,922.22. 

AMOUNTS  APPROPUIATKD. 

By  act  of  August  11, 1888 '. $6,000 

By  act  approved  September  19, 1890 5,000 

Money  statement. 

Amount  a^ropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  80, 1®1,  amount  expended  during  fiscal  year 4, 884. 65 

July  1, 1891,  balance  unexpended 115. 35 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1893      5, 558. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  ofproposaU  received  and  opened  March  SO,  1891,  by  Oen.  Wm,  F.  Smith,  United 
States  Agent,  for  dredging  in  Fairlee  Creek,  Maryland, 


Ko. 


Kamo  and  address  of  bidder. 


Time. 


Commenoe. 


Complete. 


Price  per 

cubic 

I  yai-d,  scow 

I  measure- 

ment. 


American  Dredging  Company,  Philadelphia,  Pa Jtdy   1, 1891 

Atlas  Dredging  Company,  Wilmington,  Del Apr.  11. 1802 

National  Dredging  Company,  Wihnington,  Del Oct.     1, 1891 

Chester  T.  Caler,  Norfolk,  V» I  June  10, 1891 

Baltimore  Dredging  Company,  Baltimore,  Md '  Juno  1. 1801 

Frank  C.  Somers,  Camden,  ^,J I  Aug.  1,1891 


Aug.  1,1891 
June  30. 1892 
Dec.  1,1891 
Sept  10. 1891 
Not  given... 
Oct   31,1891 


Cfentt. 


18 

17 

20 

16 

17A 

1«A 


Contract  with  Chester  T.  Caler. 

There  are  no  regular  lines  of  transportation  on  Fairlee  Creek. 


COMMERCIAL  STATISTICS. 

Seceipts  and  shipments. 


Class. 

Tons. 

Value. 

Beceipts: 

Baw  prodnots — bone,  coal,  and  phosphate  rot-k 

300 
688 

$4,600 

9,300 

500 

Maunfftctared  prodiicts— "bracks,  fertilisers,  1umlM*r.  nud  f^nur -  -  - 

General  merchandise  -.r--,.-r,.--,, 

. 

25 

Total 

1,013 

756 
6.637 

14,400 

Shipments: 

3,180 

A  irHf^TiltnTol  nroducts-^s'Tain.  hav  notAt/oep  and  poultrv        

166,000 

Total 

7,393 

169,180 

Total  receipts  and  shipments 

8,406 

183,580 
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LETTER  OF  BiB.   W.  6.  WAITER. 

Whtte  House,  near  Chestertown,  Md.,  Jul^  £8, 1891. 
Dear  Sir:  Alihonffh  I  am  behind  time  I  have  concluded  to  forward  yon  the  jsta- 
tistics  of  the  trade  of  Fairlee  Creek,  as  Aimiahed  by  Captain  Middleton.  By  them 
yon  will  find  that  my  prediction  of  last  year  has  almost  been  verified,  as  they  have 
nearly  four  times  the  amount  of  traffic.  I  hope  you  will  be  able  to  amend  yoor  re- 
port before  sending  it  in  to  the  Department  at  Washing^n.  • 
Tours  truly, 

W.  S.  Walker. 
Oen.  Wm.  F.  SsaTH. 


H  13. 

IMPROVEMENT  OF  CHESTER  RIVER,  MARYLAND,  FROM  CRUMPTON  TO 

JONES  LANDING. 

Ohester  Biver  is  one  of  the  largest  tributaries  of  the  Chesapeake  Bay 
on  the  eastern  shore  of  Maryland,  flowing  principally  along  the  bound- 
ary of  Kent  and  Queen  Anne  counties,  and  is  about  40  miles  long  and 
entirtiy  a  tidal  stream.  The  river  is  navigable  for  vessels  drawing  6 
feet  of  water  to  Grumpton,  a  small  village  33  miles  above  the  mouth; 
above  that  place  the  channel  is  interrupted  by  many  shoals  with  less 
than  3  feet  of  water  over  them  at  times.  The  average  rise  and  fjedl  of 
the  tide  at  Crumpton  is  2.13  feet. 

A  survey  of  the  section  of  the  river  from  Orompton  to  Jones  Landing 
was  made  in  accordance  with  the  requirements  of  the  river  and  harbor 
act  of  August  11, 1888,  and  a  rexK)rtwith  estimate  submitted  for  its  im- 
provement, which  is  printed  in  the  Beiwrt  of  the  Chief  of  Engineers  for 
1850,  pages  954-959.  The  plan  of  improvement  therein  proposed  is  to 
dredge  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Crumpton  to  a  point  1  mile  below  Millington,  supposed  to  be  Jones 
Landing,  a  distance  of  6^  miles,  at  an  estimated  cost  of  $12,750. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $5,000  being  made  by  Congress  on  September  19, 1890,  for  beginning 
improvement.  A  contract,  dated  June  16, 1891,  has  been  made  with  the 
National  Dredging  Company,  of  Wilmington,  Del.,  for  the  required 
dredging,  the  price  being  10  cents  per  cubic  yard,  measured  in  place. 
The  work  has  not  yet  been  commenced,  but  it  is  to  be  completed  before 
May  1,1892. 

The  amount  asked  for  wiU  be  applied,  if  appropriated,  to  an  extension 
of  the  proposed  channel  by  dredging. 

This  work  is  in  the  coUection  district  of  Baltimore^  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  ooUected  there  during  the  fiscal  year  ending  June  9D, 
1891,  is  $3,766,922.22. 

AMOUNT  APPBOPRIATED. 

By  act  approved  September  19, 1890 $5,000.00 

Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $5, 000. 00 

June  30,  1991,  amount  expended  during  fiscal  year ^ 7. 65 

.Inly  1,  1891,  balance  unexpondod 4,992.35 

.Inly  1,  1891,  amount  covered  by  unooniploted  contracts 4, 500. 00 

July  1,  1891,  balance  available v...  492.85 
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{Amouut  (estimated)  required  for  completion  of  existing  project $7, 750. 00 
Amount  t^t  can  be  prontabl^  expended  in  fiscal  year  ending  June  30, 1893      7, 750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtrad  of  proposals  received  and  opened  May  29, 1891,  by  Gen.  Wm,  F.  Smith,  UnUed 
States  Agent,  for  dredging  in  Chester  Biver,  Maryland, 


Nou 

Ksm«  and  addieu  of  bidder. 

Time. 

Prioe  per 
onbio  yard, 

Complete. 

meaenxed 
in  place. 

1 

AtlMi Dredfrinff  ComiMkny.  Wllminfltoii. Tm  .-«..,^^. 

O^an.    1,1802 
Oct     1, 1891 
Mar.    1,1892 

June  80, 1892 
Deo.  20,1881 
May    1,1892 

'  20 

? 

iFraok C.  Sranors,  CMideVlT.  J  ---- 

20 

3 

Nfttional  Dredging  CompttDy,  WUmingtoiif  Del 

10 

Contract  with  National  Dred^^ing  Company,  dated  June  16, 1891. 


COMMERCIAL  STATISTICS. 

Beotipte  and  sHpmemie, 


Claaa. 

Tona. 

Valne. 

FivtQlHn    r r-      - --,.-- XT,.; -      -. r-. 

400 
604 

$10,000 

27,560 

TWal 

1,064 

87,560 

Shipments: 

Canned  gooda 

685 

1,518 
300 

85,276 

Grain  uid  garden  tmok 

87,858 

General  nuirohandiee  - . . -, 

12,000 

TdW '. 

2,848 

84,629 

Twtalreoeivtaandahlinnentff  .... 

8.413 

122,188 

H  14- 
IMPBOVEMENT  OP  CHOPTANK  RIVEK,  liABTLAlO). 

At  the  begiiming  of  the  fiscal  year  work  under  an  agreement  with 
the  American  Dredging  Company  for  dredging  at  15  cents  per  cnbic 
yard  was  still  in  progress.  Operations  had  been  begun  June  25, 1890, 
and  continued  until  August  22  following,  when  the  available  funds  be- 
came exhausted.  The  total  amount  of  material  removed  was  43,827 
cnbic  yards,  principally  sand,  coarse  gravel,  and  stones,  which  was  all 
deposited  on  one  side  of  the  cuts  made.  Dredging  was  done  at  five 
principal  x>oints  in  the  river  for  a  channel  40  feet  ^de  on  the  bottom 
and  8  feet  deep  at  low  water.  At  Greensboro  a  cut  was  dredged  firom 
Case  Wharf  to  a  point  2,400  feet  above.  The  depth  of  cutting  here 
was  very  great  on  account  of  the  shallow  water,  no  dredging  ever  hav- 
ing been  don^  here  before.    Another  cut  was  dredged  in  a  down-river 
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direction  from  a  point  just  below  the  same  wharf  for  a  length  of  978 
feet,  over  a  shoal  which  had  previously  been  deepened  to  5  and  6  feet. 
A  cut  720  feet  long  was  made  through  the  shoal  at  Cohee  Landing, 
and  a  channel  of  the  required  dimensions  was  excavated  for  a  length 
of  1,764  feet  through  the  shoal  at  Brick  Mill  Landing,  the  largest  shoal 
in  this  section  of  the  river.  The  last  work  done  was  the  removal  of  a 
projecting  point  in  the  west  bank  of  the  river,  just  above  Denton, 
where  the  turn  in  the  channel  was  so  sharp  that  vessels  often  ran 
aground.. 

By  authority  of  the  Chief  of  Engineers  a  channel  65  feet  wide,  450 
feet  long,  and  9  feet  deep  was  excavated  in  October  through  a  shoal 
about  3  miles  below  Denton,  which  had  been  reported  an  obstruction 
to  navigation.  The  work  was  done  under  agreement  with  the  American 
Dredging  Company  for  the  sum  of  $260,  and  3,250  cubic  yards  of  ma- 
terial were  removed. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881^ 
is  to  make  an  8-foot  low-water  navigation  from  deep  water  in  the  lower 
river  to  the  bridge  at  Greensboro,  with  a  channel  75  feet  wide,  and  the 
estimated  cost  of  the  improvement  is  $79,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  $30,137.62  had 
been  expended,  and  about  3  miles  of  the  total  distance,  having  a  depth 
of  from  6  to  7  feet  at  low  tide,  remained  to  be  improved.  This  distance 
was  reduced  by  the  ox)erations  carried  on  during  the  past  fiscal  year  to 
about  If  miles,  at  an  exi>ense  of  $7,376.01. 

The  improvement  has  been  of  great  benefit  to  the  country  around  the 
town  of  Greensboro  and  below. 

For  the  past  4  years  a  steam  barge  has  been  making  regular  trix)S 
between  this  town  and  Baltimore.  Two  large  schooners  and  a  number 
of  small  sailing  vessels  also  trade  regularly  in  the  river.  It  is  reported 
that  another  steamboat  line  for  the  transportation  of  freight  and  pas- 
sengers to  and  from  Baltimore  will  be  established. 

Thfe  river  and  harbor  act  of  September  19, 1890,  appropriated  $7,500 
for  continuing  improvement.  The  money  will  be  applied  toward  the 
widening  and  deei)ening  of  those  portions  of  the  channel  that  were 
heretofore  improved  to  a  less  depth  and  width  than  has  been  proposed. 
Prox)osals  for  dredging  were  opened  on  May  29, 1891,  and  a  contract 
has  been  entered  into  with  ( -liester  T.  Caler,  of  Norfolk,  Va.,  at  the 
price  of  14J  cents  per  cubic  yard,  place  measurement.  The  work  had 
not  yet  been  begun  at  the  close  of  the  fiscal  year. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  fiill  proposed  width  and  depth  in  accord- 
ance with  the  original  project. 

Clioptaiik  River  is  in  the  collection  district  of  Baltimore, which  is  also  the  nearest 
port  of  entry.  The  amount  of  revcune  collected  there  during  the  fiscal  year  ending 
Jane  30;  1891,  was  $3;766;922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14, 1880 $5,000 

March  3, 1881 5,000 

By  act  passed  August  2, 1882 6,000 

By  act  approved — 

July  5, 1884 6,000 

August  5, 1886 10,000 

By  act  of  August  11,1888 : 7,500 

By  act  approved  September  19, 1890 ^ 7,500 
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Money  statement, 

July  1, 1890,  balance  nuexpended $7,362.38 

Amonnt  appropriated  by  act  approYed  September  19, 1890 •  7, 500. 00 

14,862.38 

Jane  30, 1891,  amount  expended  daring  fiscal  year 7, 376. 01 

Jnly  1, 1891,  balance  nnexpended • 7,486.87 

July  1, 1891,  amonnt  covered  by  uncompleted  contracts 6, 500. 00 

July  1, 1891,  balance  available 986.37 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  enoLLng  June  30,1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab8tr€tot  of  proposals  received  and  opened  May  g9, 1891,  hy  Gen,  Wm,  F,  Smith,  United 
States  Agent,  for  dredging  in  Choptank  Biver,  Maryland, 


:no. 


Name  and  address  of  bidder. 


Time— 


Comzneiioe.       Complete. 


Price  per 
cnbic  yard, 
place  meAs- 

xtrement. 


Atlas  DredffliiK  Company,  Wilmington,  Del. 

C.T.Caler,  Norfolk,  Va 

Frank  C.  Somen,  Camden,  N.J 


Jan.  1,1882 
Jaly  10,«1892 
Dec.  15,1891 


June  80, 1892 
Dec.  20,1892 
Mar.  31,1892 


$0.24 
.lij 
.20 


Contract  ynth  C.  T.  Caler. 


COMHSRCIAL  STATISTICS. 

Beoeipts  and  shipments. 


dass. 

Beceipts: 

liavr  products 

Manalactunxl  products 

Agricnltaral  pro<l  ucts < 

General  meronandise 

Total 

Shipments: 

Kaw  prodacts 

Hanafuctured  prodncta 

Agricultural  products 

General  mercnandise 

Total 

Total  receipts  and  shipments 


Tons. 


Value. 


2,040 

3,447 

227 

766 


6,479 


3,052 

2,238 

2,935 

100 


8,325 


14,804 


$5,269 

221,857 

12,048 

30,600 


269,774 


24,780 

121,885 

83,653 

4,000 


234,318 


504.092 


H15. 

IMPROVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  continuing  the  improvement  of  this  harbor.  A  project  for  the  appli- 
cation of  this  money  was  submitted  on  September  25  following,  which 
proposed  the  widening  of  the  channel  at  the  bar  and  inside  the  harbor 
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below  the  drawbridge  in  accordance  with  the  original  project.  This  was 
approved.  Upon  a  petition  to  the  Department  from  certain  citizens  of 
Cambridge,  through  the  Hon.  Chas.  H.  Gibson-  requesting  that  ike 
money  be  expend^  above  the  drawbridge,  so  as  to  at  once  increase  the 
anchorage  area  of  the  harbor,  the  Ghief  of  Engineers  directed  that  a 
new  project  for  the  application  of  the  appropriation  in  dredging  the 
harbor  above  the  drawbridge  be  submitted.  Having  made  a  personal 
examination  of  the  harbor,  a  new  project  was  submitted  January  2, 1891, 
reconmiending  the  removal  of  certain  small  shoals  between  the  steamboat 
wharf  and  the  county  bridge,  and  dredging  a  cut  250  feet  wide  and  8  feet 
deep  at  low  water  towards  the  head  of  the  upper  or  inner  harbor.  This  rec- 
ommendation was  made  under  the  supposition  that  action  shall  be  taken 
with  reference  to  the  county  bridge,  under  sections  4  and  6  of  the  river 
and  harbor  act  of  September  19, 1890,  without  which  the  money,  in  my 
opinion,  coidd  not  be  profitably  expended  under  this  project  or  under 
the  project  approved  for  a  channel  150  feet  wide  and  8  feet  deep  at  low 
water. 

The  present  draw  in  the  bridge  referred  to  is  only  29  feet  wide.  It 
is  desirable  that  the  width  should  be  made  60  feet,  and  the  county 
commissioners,  the  custodians  of  the  bridge,  were  so  notified.  The 
commissioners  have  indicated  by  letter  their  willingness  to  make  the 
required  change  in  the  dimensions  of  the  draw,  but  as  yet  no  informa- 
tion has  been  received  of  what  practical  steps  have  been  taken  by  them 
towards  the  carrying  out  of  the  contemplated  alteration.  In  conformity 
with  the  directions  of  the  Chief  of  Engineers  that  the  project  submitted 
January  2  will  receive  further  consideration  when  the  work  of  widening 
the  draw  to  60  feet  has  been  completed,  no  preparations  have  yet  been 
made  for  the  exx>enditure  of  the  available  fdnds. 

The  approved  project  is  based  upon  a  survey  made  in  1887.  It  pro- 
vides for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low  water 
from  that  depth  in  the  Ghoptank  Biver  to  the  railroad  wharf;  for 
dredging  a  certain  irregular  area  within  the  harbor  to  a  depth  of  10 
feet  below  mean  low  water;  and  for  a  channel  150  feet  wide  and  8  feet 
deep  at  the  same  stage  of  tide  from  the  drawbridge  above  the  railroad 
wharf  to  the  upper  limits  of  the  harbor. 

The  harbor  has  been  under  improvement  by  the  General  Government 
since  1871.  Previous  to  that  year  the  citizens  of  Cambridge  had  ex- 
pended $7,500  in  its  improvement.  A  project  was  submitted  in  1871 
by  Col.  William  P.  Craighill,  Corps  of  Engineers,  and  approved,  which 
provided  for  a  channel  150  feet  wide  across  the  bar  at  the  entrance  and 
for  dredging  the  same  and  the  interior  of  the  harbor  to  a  depth  of  8  feet 
at  mean  low  tide.  The  project  was  completed  in  1879.  The  channel  at 
the  entrance,  however,  needing  enlargement  soon  thereafter,  an  appro- 
priation of  $2,500,  made  in  the  same  year,  was  exx>ended  in  1884  in  in- 
creasing the  width  as  far  as  the  fiinds  would  permit.  At  the  end  of 
that  year  the  total  amount  expended  under  the  first  project  was  $32,500. 
The  amount  expended  under  the  existing  project  is  $4,918.72,  making 
a  total  expenditure  of  $37,418.72  to  date  for  the  improvement  of  the 
harbor. 

The  general  result  of  the  improvement  is  such  that  the  larger  class  of 
schooners  engaged  in  carrying  ice  and  ship  timber,  which  heretofore 
were  compelled  to  anchor  outside  ia  the  Choptank  River  and  to  dis- 
charge and  to  receive  their  cargoes  by  means  of  lighters,  can  now  sail 
into  the  harbor  as  far  as  the  railroad  wharf.  The  freight  on  those  staple 
articles  has  in  consequence  been  reduced,  and  a  demand  for  a  larger 
class  of  vessels  is  on  the  increase. 
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It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  the  improvement  in  accordance  with  the  ai)proved  project. 

Cambridge  Harbor  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest 

Sort  of  entry.    The  amount  of  revenue  oollected  there  during  the  fiscal  year  ending 
nne  SO,  1891,  was  $3J66,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1871 $10,000 

June  10, 1872 10,000 

March  3,  1873 5,000 

June  18, 1878 5,000 

March  3,  1879 2,500 

By  act  of  August  11, 1888  ...., 5,000 

By  act  approved  September  19,  1890 5,000 

Money  statement 

.July  1, 1890|  balance  unexpended $100.00 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5,100.00 
JuneSO,  1891,  amount  expended  during  fiscal  year 18.72 

July  1,  1891,  balance  unexpended 5,061.28 

{Amount  (estimated)  required  for  completion  of  existin;^  project 7, 736. 60 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      7, 736. 60 
Submitted  in  compliance  with  requireipents  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCLAX  STATISTICS. 

jBtfoetpt*  and  ihijmenU, 


dMS. 


Tons. 


Value. 


Itooeipts: 

Saw  prodnots 

Manufiictured  products. 
Agricultural  products  .. 
'*  '         handise.... 


G«iieral  mercl 
Total 


Shipments: 

JSawprodnota 


lianufaotured  products. 
A^coltural  products  . . 
General  meronandise — 


Total 

Total  rsoelpts  and  sMpments  . 


120 

2,615 

1,472 

90,600 


I84D 

96,440 

71,fl25 

924,000 


34,807 


1,098,205 


8,816 
9,503 
1,400 


208,055 
815,548 
50,000 


14, 719 


1, 072, 598 


49,526 


2,165,803 


H  i6. 

IMPROVEMENT  OP  WICOMICO  RIVER,  MARYLAND. 

Wicomico  River  is  a  tributary  of  Chesapeake  Bay,  entering  through 
Tangier  Sound  Ifrom  the  east.  It  is  a  tidal  river,  and  navigable  to  the 
town  of  Salisbury,  Wicomico  County,  Md.,  about  23  miles  above  the 
mouth.    The  tide  rises  on  an  average  3  feet. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  actof  Augustll,  1888,  and  a  report,  with  estimates, 
submitted  for  its  improvement,  which  is  printed  in  the  Report  of  the 
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Chief  of  Engineers  for  1890,  pages 947-951.  Tlie  plan  of  iiniMovement 
therein  recommended  is  to  dredge  a  9-foot  low-water  channel  firom  the 
natural  9-foot  depth  in  the  river  below  to  the  drawbridge  at  Salisbnry, 
the  width  of  the  channel  to  be  150  feet,  at  an  estimated  cost  of  j523,200. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $10,000  being  made  by  Congress  on  September  19, 1890,  for  beginning 
improyement.  A  contract  dated  June  15,  1891,  has  been  made  with 
Frank  C.  Somers,  of  Camden,  IST.  J.,  to  do  the  necessary  dredging  at 
the  rate  of  12  cents  per  cubic  yard,  scow  measurement.  The  contractor 
had  not  commenced  operations  at  the  close  of  the  fiscal  year,  but  it  is 
expected  that  the  contract  will  be  completed  by  October  1, 1891. 

The  available  funds  will  be  expended  during  the  fiscal  year  ending 
June  30,  1892,  and  further  appropriations,  if  made,  wiU  be  applied 
towards  a  completion  of  the  channel  as  projected. 

Wicomico  River  is  in  the  coUeotion  district  of  the  eastern  district  of  Maryland. 
Crisfleld  is  the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there  dar- 
ing the  flBcal  year  ending  Jnne  30, 1891,  was  $ . 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10, 1872 $5,000 

March  3,1873 5,000 

June  23,  1874 5,000 

March  3,1875 5,(X)0 

August  14,1876 5,  (XX) 

June  18, 1878 5,000 

March  3,1879 3,000 

June  14,1880 5,000 

March  3,  1881 2,000 

July  5, 1884 10,000 

September  19, 1890 10,000 


Money  statement 

July  1, 1890,  balance  unexpended $957.06 

Amount  appropriated  by  act  approved  September  19, 1890 10, 000. 00 

10,957.06 
June  30,  1891,  amount  expended  during  iiscal  year 42. 43 

July  1, 1891,  balance  unexpended 10,914.63 

July  1, 1891,  amount  covered  by  uncompleted  contracts 9, 000. 00 

Julyl,  1891,  balance  available 1,914.63 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 200. 00 
Amount  that  can  be  prontably  expended  in  iiscal  year  ending  J  une  30, 1893  13, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraoi  of  proposals  received  and  opened  May  S9, 1891,  hy  Gen,  William  F,  Sniithy  United 
States  Agent,  for  dredging  in  Wicomico  Biver,  Maryland. 


Name  and  address  of  bidder. 

Time. 

Price  i)er 

cnbit  yard, 

scow 

measorement. 

ho. 

Commence. 

Complete. 

1 

2 

Atlas  Dredging  Company,  Wilmington,  Del 

C.  T.  Caler  l^orfolk.  Ya      

Jan.     1, 1892 
Jan.  10,1892 
Ang.  20, 1891 
Mar.    1,1892 

Juno  30. 1892 
June  30. 1802 
Doc.  31,1891 
July    1,1892 

$0.20 

s 

'Frank  C.  f?onieTii,  Camden,  "N.  J    . .  ^ ,  

i 

National  Dredging  Ckwnpany,  Wilmington,  Del 

.25 

Contract  with  Frank  C.  Somers. 
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Receipts  and  shipments. 
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Glass. 


Tons. 


Value. 


Beceiptp: 

Kaw  prodnots 

ManufaotniiBd  prodnots 

Agricnltural  products 

General  mercAaiadise 

Total 

Shipments: 

Baw  products 

Kanniactured  products 

Agrlonltural  products 

Ctoneral  meronandise 

Total 

Total  reoelpts  and  shipments 


8,090 

19, 981 

786 

4,000 


$17,850 
284,880 
40,855 
160,000 


27,857 


612,585 


1,561 

5,685 

209 

1,000 


$4,000 

105,555 

13,605 

40,000 


8,405 


168,160 


86.262 


657,745 


Vessels  trading  in  Wicomico  Biver,  Maryland,  at  SaUshury, 


Cbiaa. 

Ifo. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers 

BdMMmers .,,-r..r,.-.T  r,r-.,^,,-  --.-, ^,--,-- 

1 
6 

671 
Unlmowii.. 

Feet. 

6 

6to8 

Triweekly. 
Irregular. 

A  larse  number  of  smaller  craffc  is  also  engaged  in  a  general  carrying  trade  to  and 
ftom  SallBbory. 


H17. 
IMPROVEMENT  OF  MANOKIN  RIVER.  MARYLAND. 

Manokin  Elver  is  a  tidal  stream  and  flows  through  Somerset  County, 
Maryland,  into  Tangier  Sound,  Chesapeake  Bay.  The  length  of  the 
stream  from  Princess  Anne,  the  head  of  navigation,  to  the  junction  with 
the  sound  is  about  18  miles.  The  lower  portion  of  the  river  is,  for  a 
distance  of  10  miles,  a  wide  estuary,  quite  shoal  at  certain  points;  the 
upper  portion  is  narrow,  and  has  a  feirly  good  channel  depth.  Within 
the  region  where  these  two  sections  join  there  is  a  bar  called  the  "mud 
flats"  forming  an  obstruction  nearly  3  miles  in  length,  extending  across 
the  entire  river,  and  which  heretofore  made  navigation  impossible  except 
for  vessels  of  very  light  draft.  The  mean  rise  and  fall  of  the  tide  is  2.6 
feet  at  the  mud  flats,  and  2.1  feet  at  Princess  Anne. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11, 1888,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  annual  report  of  the 
Chief  of  Engineers  for  1890,  pages  959-964.  The  plan  of  improvement 
therein  recommended  is  for  a  channel,  100  feet  wide  and  6  feet  deep  at 
low  water,  from  Locust  Point  to  Sharp  Point,  embracing  the  section 
called  the  "mud  flats,'^  the  estimated  cost  being  $30,000. 

The  project  was  adopted  in  1890,  an  appropriation  of  $7,500  being 
made  by  Congress  for  beginning  work*    After  due  advertisement^  a 
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contract  was  entered  into  with  Frank  O.  Somers,  of  Camden^  N.  J., 
to  do  the  necessary  dredging  at  the  rate  of  15J  cents  per  cubic  yard, 
measured  in  place.  It  was  calculated  that  the  available  fiinds  would 
make  a  very  narrow  cut  of  a  depth  somewhat  less  than  was  proposed 
across  the  foil  extent  of  the  "  mud  flats."  This  was  an  important  point 
to  gain,  as  the  river  could  at  once  be  made  available  for  larger  vessels. 

Operations  under  the  contract  were  begun  March  3, 1891,  and  com- 
pleted on  May  2,  following,  the  total  amount  of  material  removed  being 
36,058  cubic  yaras,  making  a  channel  30  feet  wide,  5  feet  deep  at  low 
water  and  about  13,515  feet  long,  between  Locust  Point  and  Sharp 
Point  The  material  was  mostly  stiff  clayey  mud.  As  an  experiment, 
aU  the  material  was  deposited  at  an  average  distance  of  60  feet  from 
tlie  edge  of  the  cut  on  the  south  side,  to  concentrate,  in  a  maimer,  the 
currents  into  the  cut.  This  side  is  closer  to  the  shore,  which  is  more 
elevated  than  the  north  bank  and  more  covered  with  woods:  it  forms 
in  consequence,  a  better  shelter  for  the  protection  of  the  bank  thrown 
up,  and  the  material  washed  ofif  the  bank  when  the  water  is  agitated 
under  the  prevailing  northerly  winds  will  float  away  from  the  cut  and 
towards  the  south  ^ore.  During  the  short  time  elapsed  since  dredg- 
ing was  suspended  the  bank  has  settled  but  slightly  and  is  everywhere 
visible  except  near  the  lower  point  at  the  cut  Vhere  the  water  was 
originally  deeper.  The  material  is  so  sticky  that  it  docQ  not  easily  give 
way  under  the  combined  effects  of  wind  and  waves,  and  as  the  river 
carries  but  little  sediment  the  training  which  the  currents  receive  from 
the  bank  will  be  for  a  long  time  to  come  a  valuable  auxiliary  in  main- 
taining a  proper  depth  in  the  cut. 

By  &e  autibority  of  the  Chief  of  Engineers  an  agreement  was  made 
with  Mr.  Somers  to  remove  by  dredging  six  projecting  points  at  various 
localities  in  the  upper  river,  at  his  contract  price  of  15f  cents  per  cubic 
yaxd.  These  points  very  much  impeded  navigation,  but  since  tiiey  have 
been  partly  cut  off  much  relief  has  been  given.  Five  thousand  nine 
hundred  and  fifty-eight  cubic  yards  of  material  were  removed  under  the 
agreement. 

The  opening  of  the  shoal  mud  flats,  which  hitherto  have  been  the 
only  obstacles  in  the  way  of  making  this  river  as  useful  to  the  people  of 
Somerset  County  as  its  otherwise  fair  depth  would  warrant  will  be,  it 
is  stated,  a  turning  point  in  the  commerce  and  navigation  of  the  Mano- 
kin.  The  small  steamer  pljring  between  Princess  Anne  and  Deals 
Island  and  connecting  with  the  steamers  of  the  Maryland  Steamboat 
Company  to  and  from  Baltimore,  now  makes  regular  trips  regardless  of 
the  tide,  whereas  before  not  a  single  through  trip  could  be  safely  de- 
pended upon.  A  larger  boat  in  the  place  of  the  present  one  is  alieady 
spoken  of.  Oyster  pungies  and  flshing  boats  from  the  bay,  that  never 
ventured  further  than  the  mud  flats,  now  sail  directly  up  to  Princess 
Anne,  and  with  the  present  fair  prospect  for  good  crops  of  all  kinds  it 
is  safe  to  say  that  the  new  outlet  by  water  will  be  of  great  benefit  to  the 
surrounding  agricultural  country. 

It  is  proposed  to  expend  the  amoimt  asked  for,  if  appropriated,  in 
widening  the  dredged  channel  across  the  "  mud  flats.''  The  sum  of 
$7,360.12  was  expended  during  the  fiscal  year  ending  June  30, 1891. 

Manokin  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry,  and  the  amount  of  revenue  ooUeoted  there  dur- 
ing the  fiscal  year  ending  June  30, 1891,  is  $ 

AMOUNT  APPROPRIATED. 

By  Mi  approved  September  19, 1890 $7,500 
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Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 fL  500. 00 

Jane  30|  1^1,  amount  expended  during  fiacal  year 7,360.12 

Jnly  If  1891,  balance  unexpended '. 199.88 

foi 

L  requirements 
t    harbor  acts  of  1&66  and  1867. 


AUtraet 


reoMived  amd  opened  Januarjf  It,  1891,  hy  Gen,  WttUam  F,  SmUh, 
SUUee  Agent,  for  dredging  in  the  Manobin  Eiver,  Maryland, 


K«. 

Kne  and  addrasof  bidder. 

Time. 

PiloeDercBWe 
ywrd,  place 

Commenoe. 

Complete. 

1 

C  T  Caler  KorfbIk,Va; 

Not.    1,1801 
Apr.  15,1891 

Apr.— ,1891 
MJir.   1,1881 

June  80, 1892 
Working  to 

a  flnisn. 
Aag.31,1891 
jQne30.1881 

t 

% 

Baltimore  bridging  Company,  Baltimore,  Md 

Frm V  f!  Romem.  Cmnden.  "N".  J , , , 

4 

Atlae  Dredging  Company,  Wilmington,  Del 

Contraot  witii  Frank  C.  Somen,  dated  January  23, 1891. 


OOMBOBRCIAL  STATI8TIC8. 

Beoeipts  and  ekipmenta. 


Claaa. 


Ytinb. 


Reoelpts— 

Bone,  cord  wood,  phoepbate  rock,  and  ioe 

Bricks,  canned  goods,  fertilisers,  flonr,  and  lumber 

Ordn,  hay,  horses,  potatoes,  and  batter 

GencBcal  merohaodise 

Total 

Shipment*— 

Coal,  railroad  tlea,  and  ship  timber 

Bricks,  canned  goods,  flonr,  and  lumber 

Fmit,  grain,  hay,  poultry,  cattle,  and  sheep 

Genonu  merchandise 

Total 

Total  receipts  and  import* 


6,100 

4.148 

i,a7 

100,000 


$AS.00O 

158,900 

81,800 

2,000,000 


110,480 


8,543 

1,225 

5,830 

20,000 


2,286^700 


88,600 
82,000 

181,480 
800,000 


88.506 


1,018,900 


144,058 


8.282,080 


Beeides   one  steamer  of  4  feet  draft  making  daily  trips,  tbere  are  about  300 
scboonerB,  doopa^  pungies,  etc.,  engaged  in  the  coaetwise  trade  sailing  ftom  tiiJt 


rxTor. 


H  iS. 
IMPROVEMENT  OP  ONANCOCK  HARBOR,  YIROINU. 

Onancock  Harbor^  or,  more  prox>erIy  speaking,  Onanoock  Biyer,  is  a 
fKmaJl  tidal  tribatary  of  Ohesapeake  Bay,  in  Accomack  Goanty^  eastern 
shore  of  Virginia,  and  is  about  5  miles  long.  The  channel  within  the 
river  is  fair,  the  main  obstruction  being  at  the  bar  at  the  mouth  where 
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the  channel  is  very  narrow  and  the  least  depth  of  water  5^  feet  Two 
distinct  obstructions  exist  here — the  bar  proper  and  a  "middle  ground^ 
adjacent  to  it    The  average  rise  of  the  tide  is  2  feet. 

This  harbor  has  been  under  improvement  before,  $8,000  having  been 
expended  in  dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water  across  the  bar,  and  one  of  the  same  width  and  7  feet  deep 
near  and  above  Wise  Point,  and  near  the  wharves  at  Onancock. 

A  survey  of  the  harbor  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11, 1888,  and  a  report  with  esti- 
mates submitted  for  its  improvement,  which  is  printed  in  the  Eeport  of 
the  Chief  of  Engineers  for  1890,  pages  968-971.  The  plan  of  improve- 
ment recommended  therein  is  for  a  channel  300  feet  wide  at  the  out^ 
bar,  and  200  feet  wide  at  the  inner  bar  or  middle  ground,  both  to  be 
dredged  to  a  depth  of  8  feet  at  mean  low  water. 

The  estimated  cost  of  the  improvement  is  $12,511.  The  project  was 
adopted  in  1890,  an  appropriation  of  $6,000  being  made  by  Congress  on 
September  19.  A  contract  was  entered  into  with  Frank, C.  Somers,  of 
Camden,  N.  J,,  on  June  15, 1891,  to  do  the  dredging  at  18.9  cents  per 
cubic  yard,  scow  measurement.  At  the  close  of  the  fiscal  year  work 
had  not  been  commenced ;  the  contract,  however,  requires  that  it  must 
be  finished  before  the  winter  of  1892. 

Future  appropriations,  if  made,  will  be  expended  in  accordance  with 
the  approved  project 

Onancock  iB  in  the  coUection  district  of  Cherrystone,  Ya.  Cape  Charles  City  is  the 
nearest  ^ort  of  entry  and  the  amount  of  revenue  collected  there  during  the  fiscal 
year  ending  June  30, 1891,  is  $ 

AMOUNTS  APPROPBIATBD. 

By  act  approved — 

March  8,  1879 $3,000 

June  4,  1880 5,000 

Septemher  19, 1890 6,000 

Mon^  Statement 

Amount  appropriated  by  act  approved  Septemher  19, 1890 $6, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 29.75 

July  1,  1891,  balance  unexpended 5,970.25 

July  1,  1891,  amount  covered  by  uncdmpleted  contracts - 5, 250. 00 

July  1, 1891,  balance  available 720.25 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 611.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  6^  611. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraot  of  proposals  received  and  opened  May  29y  1801,  hy  Gen.   William  F.  Smithy 
United  States  Agetit,  for  dredging  in  Onancock  Harhor,  Virginia, 


Ko. 


Name  and  address  of  bidder. 


Chester  T.  Caler,  Norfolk,  Va  . . , 
Frank  C.  Somers,  Camden,  N.J. 


Prioeperoubio 

yard,  scow 

measurement. 


'^ 


Contract  with  Frank  C.  Somers. 
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COMMERCIAL  STAHSTICS. 

Beceipis  and  ahipmenU, 


Claas. 


Tons.       TaliM. 


Heceipts: 

Coal  and  ioe 

BrickK,  fertiliscrii,  tionr,  lumber,  and  shingles 

Grain , 

General  merchandltie 

Total 

Shipments : 

Fertilizers  and  Inmber 

Fruit,  truck  potatoes,  oggs^  and  poultry 

General  merchandiHe 

Total 

Total  receipts  and  shipments 


1,200 

2,375 

987 

4,000 


$5,400 
64,250 
42,000 
160,000 


6,662 


272,560 


1,081 

8,761 

100 


16,500 

240,700 

4,000 


0,M2 


270,200 


18,604 


642,750 


Veaaels  trading  in 

Onancock  Harbor,  Virginia. 

Class. 

No. 

Aggregate 
tonnajc^e. 

Draft. 

Trips. 

Steamers. 

8 
10 

1,838 
416 

6to7 
5|to8 

Seml-weeUy. 
Weekly. 

Schooners .- 

H  19. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY  AND  APPROACHES 
BY  CHENTON  (CHERRYSTONE)  INLET,  VIRGINIA. 

Tlie  harbor  of  Cape  Charles  City  is  an  open,  artificial  rectangular 
tidal  basin  excavated  in  the  shore  of  the  Chesapeake  Bay,  abont  12 
miles  north  of  the  promontory  of  the  x)eninsula  formed  by  the  State  of 
Delaware  and  the  eastern  shores  of  Maryland  and  Virginia.  It  is  in 
Northampton  County,  Ya.,  and  forms  the  land  terminus  of  the  New 
York,  Philadelphia  and  Norfolk  Railroad,  from  which  all  transfers  of 
freight  and  passengers  by  water  are  made  to  and  from  Norfolk.  Va., 
having  been  constructed  for  that  purpose.  The  area  of  the  haroor  is 
about  10  acres.    The  tide  rises  2.6  feet. 

A  survey  of  this  harbor  and  its  approaches  was  made  in  accordance 
with  the  requirements  of  the  river  and  harbor  act  of  August  11, 1888, 
and  a  report  with  estimates  submitted  for  its  improvement,  which  is 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1890,  pages  971-979. 
The  plan  of  improvement  therein  recommended  is  for  dredging  the  har- 
bor and  the  entrance  thereto  to  a  deptli  of  14  feet  below  mean  low 
tide;  the  dredging  to  a  depth  of  16  feet  at  mean  low  tide  of  the  present 
channel  in  Cherrystone  Inh^t  and  across  Cherrystone  Bar  for  a  widtii 
of  100  and  200  feet,  respectively;  and  for  constructing  works  of  stone 
at  the  entmnce  to  the  harbor;  the  estimated  cost  of  the  project  being 
$112,340. 

The  portion  of  the  project  relating  to  dredging  was  adoi)ted  in  1890, 
an  appropriation  of  -^25,000  being,  made  by  Congress  for  that  purpose. 
By  authority  of  the  Chief  of  Engineers  proposals  for  dredging  were  in- 
vited by  circular  letter,  and  a  contract  was  entered  into  with  the  Amer- 
ican Dredging  Comi)any  of  Philadelphia,  the  lowest  bidder,  to  perform 
the  work  at  the  rate  of  18  cents  per  cubic  yard,  scow  measurement. 

Operations  <H)iunieuced  Deeemberl6,1890,  two  dredging  machines  be- 
ing employed,  and  were  completed  March  26, 1801,  the  work  having  been 
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much  interfered  with  by  unfavorable  weather.  The  total  number  of 
cubic  yards  of  material  removed  was  107,079,  distributed  as  follows : 
From  the  harbor  proper,  24,781 ;  from  the  entrance,  69,916 ;  and  from  the 
channel  in  Cherrystone  Inlet,  12,383  cubic  yards.  The  material  was 
principally  sand  with  some  mud;  about  one-half  was  deposited  in  deep 
water  in  the  bay  outside  of  Cherrystone  Bar,  and  the  remainder  in  a 
deep  cove  about  2  miles  south  of  Cape  Charles  City. 

About  one-half  of  the  area  of  the  harbor  was  dredged  to  a  depth  of 
14  feet  below  mean  low  water.  A  single  cut  60  feet  wide  was  made 
within  the  entrance,  gradually  widening  out  in  a  southerly  direction  in 
approaching  Cherrystone  Inlet,  reaclmig  a  width  of  480  feet  at  the 
junction  with  the  latter.  Upon  a  solicitation  of  the  railroad  company, 
the  removal  of  a  shoal  in  Cherrystone  Inlet,  about  one  mile  south  of 
the  entrance,  was  recommended  to  be  included  in  this  year's  work,  and 
the  change  naving  been  approved,  part  of  the  shoal  was  removed,  mak- 
ing a  cut  600  feet  long  and  80  feet  widcj.  Dredging  in  both  the  entrance 
and  in  Cherrystone  fidet  was  made  to  16  feet  below  mean  low  water. 

The  dredging  was  of  immediate  and  great  benefit  to  the  heavy,  deep 
draft  vessels  employed  in  the  transshipments  of  freight  and  passen- 
gers. Especially  was  this  the  case  after  the  entrance  had  been  widened, 
where  navigation  in  stormy  days  and  thick  weather  was  formerly  ex- 
tremely diflBcult. 

It  is  proposed  to  continue  dredging  operations  as  projected  if  the 
amount  asked  for  is  appropriated. 

Cape  Charles  Harbor  is  in  the  coUection  district  of  Cherrystone.  Va.  Cape 
Charles  City  is  the  nearest  port  of  entry  and  the  amonnt  of  revenue  collected  there 
during  the  nscal  year  ending  June  30, 1891,  is  $ . 

AMOUNTS  APPROPBIATED. 

By  act  approved  September  19,1800 $25^000 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $25, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 21,676.89 

July  1, 1891, balance  unexpended 3,323.11 

for  completion 
expended  in  fisc£ 
L  compliance  with  requirements  < 
t    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

JReoeipU  and  shipments. 


CUws. 


Toiu. 


Tahie. 


Beoelpts: 

Baw  products 

Manufactured  prodactB , 

Agricultural  products 

G«ieral  merchandise 

Total 

Shipments: 

Kaw  products 

Manufactured  products 

Agricultural  products 

General  merchandise 

Total 

Total  reoeipta  and  shipments 


700 

205. 9M 
88,012 
12,681 


287,348 


1,170 
65,101 

4,880 
31,707 


102,858 
390,207 


$11,650 

1,740,300 

5,050,488 

'  507.240 


7,809,578 


87,883 

7.788,205 

886,093 

1, 268, 280 


9,943,010 
17,262,618 


Digitized  by  VjOOQICc 


APPENDIX   H — ^EEPOET  OP  MAJOR   SMITH.  1201 

V^ntls  uaing  Cape  Ckarle9  Bo/rhor  dwring  year  ending  Deoemh^r  31, 1890, 


daM. 


No. 


Aggregate 
tonnage. 


Draft. 


Trips. 


Tngbottto 
Sohocmen 
Sloops... 


1,200 
800 
Unknown. 
Do. 


Feet, 
(%to  0 
U  torn 

8  to  8 


Two  or  three  timee  a  year. 
Do. 


H   20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

On  July  24, 1890,  the  sunken  schooner  Maria  Oreen  was  reported  a 
dangerous  obstruction  to  navigation  in  Jackson  Ore^,  Chester  Biver, 
Maryland. 

After  notice  to  owners  and  advertisement  for  proposals,  bids  for  the 
removal  of  the  wreck  were  opened  on  September  29, 1890,  and  contract 
was  made  October  10, 1890,  with  the  lowest  bidder,  W.  H.  French.  The 
work  was  completed  on  the  25th  of  the  same  month  at  a  total  cost  of 
$514.57,  the  wreck  having  been  placed  unbroken  on  the  mud  flats  be- 
yond the  possible  limits  of  any  navigable  chsmnel. 

Notice  was  received  October  17, 1890,  that  the  sunken  schooner  Mary 
A.  Rhoades  was  a  dangerous  obstruction  to  navigationin  Smyrna  Biver, 
Delaware,  near  Eagle  Fest  Landing.  Proposals  were  opened  for  her 
removal,  after  publication  of  notice  to  owners  and  advertisement,  on 
January  5, 1891,  and  a  contract  for  the  work  was  made  January  22, 1891, 
with  the  lowest  Didder,  Mr.  B.  G.  BaUey.  The  contract  was  completed 
on  March  15, 1891.  The  wreck  was  blown  up  and  the  d6bris  hauled  up 
on  the  marsh  above  high  water  at  a  cost  of  $500. 

The  collector  of  customs  at  Baltimore  on  December  26, 1890,  reported 
an  obstruction  in  Chesapeake  Bay  off  Poplar  Island.  This  was  found, 
on  examination,  to  be  the  wreck  of  the  schooner  Mary  Ellen,  lying  di- 
rectly in  the  main  channel  of  the  bay  about  4^  miles  east  of  Holland 
Porut,  in  10  fathoms  of  water,  and  was  dangerous  to  navigation  by  rea- 
son of  her  foremast  projecting  above  the  water  about  8  feet. 

With  a  view  to  clearing  away  the  rigging  and  spars,  proposals  were 
called  for  by  advertisement  and  the  bids  were  opened  February  27, 
1891.  In  the  mean  time  information  was  received  that  the  obstruction 
had  disapx>eared,  and  upon  a  reexamination  it  was  found  that  the  wreck 
has  been  carried  away,  and  as  it  was  deemed  unnecessary  to  l^e  any 
farther  steps  in  the  matter  the  bids  were  all  rejected. 


AMract  ofpropoedU  opened  September  29, 1890,  for  removal  of  wreck  of  eohooner  Maria 
Green,  in  Jackson  Creek,  Chester  Biver,  Maryland. 


No. 


Name  and  addreaa  of  bidder. 


Price. 


Amount 
anotted. 


W.  H.  Frenoh,  Koifolk,  Va 

Lonla  S.  Broom,  Baltimore,  Md . 


470 


$560 


Contract  with  W.  H.  Frenoh. 

3BNa  91 76 
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Abstract  of  proposals  opened  JantMry  5,  1891^  for  removal  of  wreck  Mary  A.  Rkoades,  in 

Smyrna  liiver,  Delaware. 


No. 


Name  and  address  of  bidder. 


Frank  C.  Soroere,  Camden,  N.J. 
Chas.  W.  Johnston,  Lewes,  Del.. 
B.  G.  Bailey,  Philadelphia,  Pa. .. . 


Price. 


Above 


Above 


high  water. '  low  water. 


"I" 


$485  ; 
1,400 


$1,490 
447 


Amoant 
allotted. 


$500 


Contract  with  B.  G.  Bailey. 


Abstract  of  proposals  opened  February  27 y  1891,  for  removal  of  wreck  of  schooner  Mary 

Kllenj  in  Chesapeake  Bay, 


No. 


Name  and  address  of  bidder. 


T>_i.^      Amount 
I  ^™*-  '  allotted!. 


Jos.  B.  Truxton,  Lewes,  Del $420  , 


EUiah  I).  Register,  Lewes,  Del. 
Chai*.  W.  Johnston,  Lewes,  Del. 

W.  H.  French,  Norfolk,  Va 

Louis  K.  Broom,  Baltimore,  Md. . 


J 


:(3o 

340 
400 


$atH> 


Bids  all  rejeoted. 


H  21. 


PRELIMINARY  EXAMINATION  OF  LINCHESTER  RIVER,  MARYLAND. 

[Printed  in  House  Ex.  Doc.  No.  161,  Fllty-ttrst  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdithington,  J).  C,  January  6,  1891, 
Sm:  I  have  the  honor  to  submit  the  aeeompauying  copy  of  rei)ort 
dated  December  29,  1890,  by  W.  F.  Smith,  United  States  agent,  major  of 
Engineers,  U.  S.  Army,  retired,  giving  results  of  a  preliminary  examina- 
tion of  Linchester  River,  Maryland,  made  in  compliance  with  requiie- 
ments  of  the  river  and  harbor  act  approved  September  19,  1890. 

With  no  commerce  at  present  and  very  little  in  prospective,  this 
stream  is  considered  by  Major  Smith  and  by  the  Division  Engineer, 
Col.  William  P.  CraighiU,  Corps  of  Engineers,  to  be  not  worthy  of  im- 
provement. 
I  concur  in  the  views  of  these  officers. 

Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 

Brig.  Gen.^  Chief  of  EtigineerH, 

Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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bepobt  op  w.  p.  smith,  united  states  agent,  major  of  eingl- 
neers,  u.  s.  army,  retired. 

United  States  Engineer  Office, 

Wihninffton^  7V?.,  December  29,  1890, 
General:  In  compliance  with  instructions  in  Dciwrtuicnt  letter  of 
September  20,  1890,  and  the  nxiuiremeiits  of  the  river  and  harbor  a<*t 
of  September  19,  1890,  1  have  the  honor  to  submit  the  following  report 
upon  the  ju'eliminary  examination  of  Linehe«tcr  Kiver,  Maryland,  made 
under  my  direction  by  Mr.  A.  Stierle,  a^sistiiut  enjjint^er,  a  copy  of 
whose  report  is  herewith  inclosed. 

Considering  the  existing  condition  of  Linclie«ter  Kiver,  Maryland, 
"With  no  commerce  at  present  and  very  little  in  prospe<^tive,  the  stream 
is,  in  my  opinion,  not  worthy  of  improvement  and  no  survey  is  recom- 
mended. 

Very  respectfully,  your  obe<lient  servant, 

Wm.  F.  Smith. 
United  ^S fates  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineens,  U,  S,  A, 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[Firnt  iiidurifemeut.] 

V,  8.  Engineer  Office, 
Baltimore,  Md,,  January  S,  1891, 

Resx)ectfully  submittM  to  tlie  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forthinthereiwrtof  December  29, 
1890,  by  the  local  engineer,  T  am  of  the  opinion  that  Linchester  River, 
MarylaJid,  is  not  worthy  of  improvement. 

Wm.  p.  CraictHILL, 
Colonel^  Corps  of  Engineers* 


report  of  mr.  a.  stielil^e,  assistant  knginkrr. 

United  8tatp:s  Exginkkr  Offick, 

Wilmington,  Del.,  December  '^,  1890, 

Sir:  In  compliauce  with  your  iuMtruetionS;  I  bave  the  honor  to  submit  the  follow- 
iufl;  report  upon  the  prehmmary  examination  of  Linchester  River,  Maryland : 

Lincheoter  River  is  a  small  prong  of  the  Choiitank  River,  about  ^k  miles  long  as 
far  as  the  tide  flows.  At  that  distance  from  the  mouth  a  mill  dam  crosses  it ;  above 
that  the  head  consists  of  several  short  branches  or  drains.  The  stream  forms  a  part 
of  the  southern  boundary  of  Caroline  County,  Md.,  and  wjw  formerly  called  Hunting 
Creek,  the  name  having  been  changed  by  act  of  the  Maryland  legislature. 

Linchester  River  is  comparatively  straight  in  the  upper  and  veiy  crooked  iu  the 
lower  section,  and  is  bordered  nearly  throughout  its  wnole  course  by  marshy  flats. 
Judging  from  the  great  distance  between  the  high  banks  on  cither  side  its  bed  must 
have  been  once  a  very  wide  one,  but  is  now  reduced  to  a  narrow  stream,  winding 
from  one  aide  of  the  valley  to  the  other.  The  channel  is  irregular,  deep  lioles  and 
shallow  bars  alternating.  A  bar,  extending  one-half  mile  out  into  the  Ohoptauk 
River  and  having  only  from  2^  to  3  feet  of  water  over  it  at  low  tide,  obstructs  the 
mouUi  of  the  river.  From  the  month  to  a  point  2  miles  above,  called  Back  Landing, 
the  average  depth  is  said  to  be  about  5  feet,  and  from  there  to  the  head  at  the  mill 
dam  about  3  feet.    The  tide  rises  about  2  feet. 

The  river  is  bordered  on  both  sides  by  land  well  adapted  to  the  cultivation  of  ber- 
rieSy  fruit,  and  melons,  indicating  a  li^nt  soil.  At  and  near  the  head  of  the  stream 
are  two  small  vUlages,  Preston  and  Linchester  Fost-Oflice,  which  claim  to  be  intor- 
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ested  in  the  improyements  asked  for.  The  population  of  both  comhined  is  aboat  300, 
and  both  places  are  stations  on  the  Baltimore  and  Eastern  Shore  Railroad.  There  is 
at  present  no  lack  of  transportation  facilities  convenient  for  the  conntry  aronnd  the 
river.  Directly  at  its  junction  with  the  Choptank  River  are  located  thiiee  steamboat 
landinigs^  belonging  to  as  many  different  companies.  Besides  the  Baltimore  and 
Eastern  Shore  Railroad  which  crosses  at  its  head,  there  is  also  the  Cambridge  and 
Seaford  Railroad,  a  branch  of  the  Delaware  division,  which  runs  about  5  miles  soath 
of  and  parallel  with  the  river.  With  all  these  convenient  shi|>ping  points  so  near  at 
hand,  it  is  not  surprising  that  navigation  on  this  small  river  is  very  limited.  Only 
one  smaXi  sailing  vessel  trades  regularly  in  and  out  of  the  stream. 

I  was  informed  by  a  ffentleman  who  owns  a  farm  adjoining  the  upper  lection  of  the 
river  that  it  is  the  desire  of  the  community  to  have  a  6-foot  channel  dredged  from 
Back  Landing;  to  the  head,  a  distance  of  over  a  mile,  to  give  small  vessels  an  oppor- 
tunity to  go  farther  up,  so  as  to  shorten  the  hauling  distance  of  all  freights  to  and 
f^om  the  nver.  This,  it  is  said,  would  be  of  special  advantage  during  the  melon 
season,  l^e  dioal  water  at  the  bar  appears  to  oe  at  present  no  hindrance  to  navi- 
gation in  the  minds  of  the  projectors  of  this  movement;  yet  it  is  not  clear  why  a 
vessel  that  can  set  over  the  bar,  where  the  depth  is  only  8  feet,  should  not  be  able 
to  reach  the  head  of  the  stream  where  the  same  depth  prevails.  It  is  almost  certain 
that  the  making  of  a  6-foot  low- water  navigation  inside  the  river  will  necessitate 
improvements  at  the  bar,  and  it  is  very  questionable  whether  the  comparatively 
large  sum  of  money  which  these  improvements  would  cost,  probably  from  $10,000  to 
$15,0(X),  would  aid  sufficiently  to  create  a  commerce  that  would  warrant  that  outlay. 
Some  local  trade  might  be  developed  by  improving  the  river;  it  would  appear,  how- 
ever, from  the  above,  that  the  proportions  of  the  same  can  not  be  large  in  the  face 
of  so  many  convenient  shipping  points  located  in  the  immediate  neignborhood. 

Mr.  R.  D.  Bradley,  at  Linchester  Post-Offlce.  has  kindly  fumiahed  the  following 
commercial  statistics  relative  to  the  country  around  Linchester  River,  and  it  is 
assumed  that  the  shipments  and  receipts  were  made  by  rail  and  water  from  and  at 
the  points  previously  referred  to  in  this  report: 

"Number  of  farms,  155;  tons  of  fertilizers  used,  1.000;  bushels  of  lime,  30,000; 
wheat  shipped,  50,000  bushels;  com,  75,000  bushels;  fruit,  75,000  baskets;  tomatoes 
grown,  1,000  acres;  melons  (a  new  growing  industry  here),  15  vessel  loads;  eggs 
shipped,  15,000  dozen;  poultry,  75,0(^  pounds;  lambs  and  calves,  1,000  head;  coal 
consumed,  500  tons:  building  lumber  received,  200,000  feet,  besides  shingles,  brick, 
lime,  and  other  building  supplies.  There  are  four  oanning  houses,  one  ereamery, 
and  twenty  stores;  volume  of  business,  $75,000.  The  above  estimate  is  considered 
low."    *    *    * 

Very  respectfully,  your  obedient  servant^ 

A.  Stibrlb. 
JjuUUuU  JSnglni&r, 

General  Wm.  F.  Smith, 

United  States  AgenU 


H   22. 


PRELIMINARY   EXAMINATION   OF   NORTHWEST   FORK    OF   NANTICOKE 

RIVER,  MARYLAND. 

[Printed  in  House  Sx.  3X>o.  No.  183,  Fifty-first  CongresB,  second  session.] 

Office  of  the  Chief  of  Engineers^ 

United  States  Army, 
Waahingtony  B.  (7.,  January  7, 1891» 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  29, 1890,  by  W.  F.  Smith,  United  States  Agent,  M^jor 
of  Engineers,  U.  S.  Army,  retired,  giving  results  of  a  preliminary  ex- 
amination of  "  iN'anticoke  Eiver,  Maryland,  the  northwest  fork  of  the 
same,''  made  in  compliance  with  requirements  of  the  river  and  harbor 
act  approved  September  19, 1890. 
It  is  the  opinion  of  M^or  Smith  and  the  Division  Engineer,  CoL  Wil- 
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liam  p.  GraighiU,  Corps  of  Engineers,  that  the  locality  is  not  worthy  of 
improyement;  in  tiiis  opinion  I  concar. 

Very  respectfdlly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  Engineers. 
Hon.  Bedfieli)  Proctor, 

Secreta/ry  of  War. 


rbport  of  w.  f.  smith,  united  states  aoent,  major  of  engi- 
neers, xt.  s.  army,  retired. 

United  States  Engineer  Office, 

Wilmington,  Bel.,  Becember  29, 1890. 
General:  In  compliance  with  instructions  in  Department  letter  of 
September  20, 1890,  and  the  requirements  of  the  river  and  harbor  act  of 
September  19, 1890, 1  have  the  honor  to  submit  the  following  report 
iiIM)n  the  preliminary  examination  of  Nanticoke  Eiver,  Maiyhuid,  tiie 
^Northwest  fork  of  the  same,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer,  a  copy  of  whose  report  is  herewith  inclosed. 

In  view  of  the  facts  given  iif  the  report  of  the  assistant,  I  am  of  the 
opinion  that  the  nature  of  the  trade  which  might  be  developed  by  the 
improvement  is  too  limited  to  justify  the  expenditure  by  the  General 
Government,  and  that  the  stream  is  not  worthy  of  improvement  by  the 
United  States. 

Very  respectfully,  your  obedient  servant, 

WM.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  CoL  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office, 
.   Baltimore,  Md.,  January  3, 1891. 
Besp'ectfolly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
29, 1890,  by  the  local  engineer,  I  am  of  the  opiuion  that  Kanticoke 
Eiver,  Maryland,  the  northwest  fork  of  the  same,  is  not  worthy  of  im- 
provement. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


■    report  of  mr.  a.  stierle,  assistant  engineer. 

United  States  Engineer  Opficb, 

WilmingUm,  DeL,  December  57,  1890, 

Sib  :  In  compliance  with  your  instrnctions  I  have  the  honor  to  submit  the  foUow- 
ing  report  upon  the  preliminary  examination  of  Nanticoke  River,  Maryland,  the 
northwest  fork  of  the  same. 

The  headwaters  of  the  northwest  fork  of  the  Nanticoke.  also  called  March  Hope 
Creek,  are  in  Kent  County,  DeL  The  course  is  a  general  southerly  one,  through 
CftToline  and  Dorchester  counties,  Md.,  and  is  a])out  34  miles  in  length,  the  junction 
with  the  m^  stem  of  the  Nanticoke  tuking  place  opposite  Riverton,  a  small  viUage 
in  Wicomico  Coimty. 
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It  is  a  stream  wliicU  drains  a  very  large  area  of  country  and  which  ie  subject  to 
heavy  freshets.  These  freshets  make  extensive  deposits,  forming  shoals  and  bars  in 
the  iipi^er  tidal  portion  of  the  river.  About  14  miles  above  the  mouth  of  the  fork  is 
the  town  of  Feacral.sbm-g,  wliere  a  mill  dam  crosses  the  river  valley  and  where  the 
IntluenceB  of  the  tide  are  still  slightly  felt,  although  the  prevailing  current  is  more  or 
lews  in  a  down-river  direotion.  The  average  rise  and  faU  of  the  tide  is  said  to  be  2 
feet  at  Federalsburg  and  2^  feet  at  the  mouth.  The  stream  is  navigable  for  Teasels 
ilrawing  7  feet  of  wat^r  to  a  point  7^  miles  below  Federalsburg  called  Hickory  Laud- 
ing. Here  is  the  first  shoal,  though  small  in  width,  with  only  5  feet  of  water  over 
i  t  at  low  wat'Cr.  Above  this  point  are  about  eight  bars  of  considerable  size,  over 
which  the  depth  of  water  varies  from  1|  to  4  feet  and  between  which  are  sections  of 
the  stream  with  depths  of  6  and  7  feet. 

Immediately  at  and  near  Federalsburg  the  river  is  shoal  and  the  bottom  ap]^ar- 
eutly  coarse  sand  and  gravel.  Several  miles  below  the  town  the  bottom  consists 
mainly  of  fine  saud.  One  of  the  bars  consists  almost  exclusively  of  sawdnst  swept  in 
•  .several  years  ago  <luriug  the  breaking  of  a  dam  of  an  adjoining  mill.  The  river 
tiows  through  a  very  wide  valley,  but  is  very  sinuous  and  has  many  sharp  turns.  It« 
Avidth  at  Federalsburg  is  about  8(3  feet;  at  Hickory  Lauding,  7  or  8  miles  below,  the 
least  distance  between  the  shores  is  about  600  feet.  Federalsburg  is  the  only  town 
of  any  prominence  on  this  fork.  It  has  600  inhabitants,  two  flour  mills,  1  kindling- 
wood  factory,  and  one  sash  and  door  factory.  The  country  close  to  the  Nanticoke  is 
well  settled  and  cultivatt'd,  the  land  being  especially  adapted  to  the  raising  of 
grain. 

The  people  of  the  town  just  named,  and  vicinity,  desire  an  8-foot  low-water  chan- 
nel extended  to  that  i)la('c.  For  shipping  facilities  they  depend  at  present  upon  the 
Seaford  and  Cambridge  Railroad,  which  passes  through  the  town,  and  upon  water 
transportation  aftbrded  by  their  own  river  iroiii  Brown's  ^Vha^f,  5  miles  below,  and 
trom  several  landings  on  the  Choptank  River,  the  nearest  of  which  is  about  8  miles 
west  of  the  Nanti<M>kc.  All  the  freight  received  or  shipped  by  water  is  carried  upon 
lighters  between  Brown's  Wharf  and  Federalsburg,  involving  much  risk  and  delay. 
The  freight  on  grain  to  Baltimore  by  rail  is  said  to  be  7f  cents  per  bushel,  whereas 
by  water  it  would  i»erhaj»s  be  but  4  or  5  cents.  It  is  in  the  transportation  of  grain 
and  other  bulky  articles  where  the  improviug  of  the  upper  section  of  this  fork  of  the 
Xauticoke  would  be  of  benefit. 

Light  and  perishable  freiglit  would  preferably,  in  anv  event,  be  shipped  from  the 
present  existing  points  along  the  railrtiad  and  on  the  t'hoptank  River.  The  latter 
stream  runs  almost  parallel  with  this  fork  throughout  its  whole  course,  on  an  average 
about  9  miles  to  the  westward  of  it,  an<i  by  a  sudden  turn  to  the  west  flows  into  Ches- 
apeake Bay.  The  Nanticoke,  however,  continues  in  a  southwesterly  direction  for  a 
long  distance  and  finally  opens  into  Chesa])eake  Bay  36  miles  below  the  mouth  of  the 
Choptank  River.  It  is  obvious  that  a  vessel  leaving  the  Ohoptank,  flowing  only  a 
few  miles  west  of  Federalsburg.  at  the  same  time  with  one  leaving  this  town,  if  such 
could  be  the  •ease,  and  going  tlown  the  Njuiticoke,  should,  if  bound  for  Baltimore, 
for  exami)le.  arrive  much  sooner  than  the  other,  since  the  course  by  the  Nanticoke 
would  be  at  least  70  miles  longer. 

About  the  same  distance  as  the  Choptank,  9  miles  southeast  from  Fedejralsburg, 
are  two  streams,  the  main  branch  of  the  Nanticoke  and  Broad  Creek,  both  being 
navigable  for  vessels  drawing  7  feet,  r»  far  as  the  towns  of  Seaford  and  Laurel,  in 
Delaware,  which  are  both  stations  on  the  Delaware  Railroad. 

The  improvement  of  the  upper  Me<;tion  of  th(^  northwest  fork  of  the  Nanticoke 
would  undoubtedly  be  of  great  value  ami  importance  to  the  town  of  Federalsburg, 
situated  at  the  head  of  the  stream.  It  is  a  question,  however,  whether  the  expense 
for  the  improvements,  which,  according  to  information  received,  would  have  to  be 
extended  over  a  st^ction  of  the  stream  nearly  8  miles  long,  and  which  undoubtedly 
would  be  considerable,  would  be  justified  as  long  as  an  increase  in  commerce  within 
a  comparatively  limited  area  only  may  be  anticipated. 

The  following  commercial  statistics,  relating  to  shipments  and  receipts  in  1889  by 
raU  and  water  from  the  country  tributary  to  the  northwest  fork  of  the  Nanticoke 
River  in  the  vicinity  of  Federalsburg,  were  furnished  by^  Mr.  E.  E.  (jSoslin,  of  that 
town. 

Shipped: 

Wood cords..  20,000 

Grain bushels..  175,000 

Railroad  ties 20,000 

Eggs dozen..  500,000 

Poultry pounds..  400,000 

Fruit baskets..  500,000 

Wat^'rmelons 100,000 

Charcoal bushels..  200,000 

Canned  goo<ls cases. .  14, 000 

Livestock worth..  $32,000 
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Received : 

FertUizers ' tons. .  1, 500 

Coal do 500 

Ovster  shells bushels..        20,000 

Lime do....        40,000 

General  merchaiulise worth . .     $125, 000 

Very  respeetfully,  yonr  obedient  servant, 

A.  Stierle, 
AsHsiant  Engineer, 
Gen.  Wm.  F.  Smith, 

United  Slatea  Agent, 


H  23. 

PRELIMINARY  EXAMINATION  OF  TANGIER  HARBOR,  VIRGINIA. 

[Printed  in  Hon»o  Ex.  Do<;.  No.  172,  Plfty-first  Congrens,  necond  sesfdon.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  J),  C,  January  14^  1891, 
Sir:  T  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  9, 1891,  from  Wm.  F.  Smith,  United  States  agent,  major 
01  Engineers,  U.  S.  Anny,  retired,  giving  results  of  preliminary  exam- 
ination of  Tangier  Harbor,  Virginia,  made  to  comply  with  provisions  of 
tlie  river  and  harbor  act  approved  September  19,  1890. 

In  view  of  the  facts  given  in  the  report  of  his  assista-nt,  Major  Smith 
does  not  consider  Tangier  Harbor  worthy  of  improvement  by  the  Gen- 
eral Government.  This  opinion  meets  with  the  approval  of  the  Division 
Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  and  is  concurred 
in  by  this  office. 

Yery  resj)ectfally,  your  obedient  servant, 

'  Thos.  Lincoln  Casey, 

Brig.  Gen.,  Chief  of  Engineers, 
Hon.  Eebfield  Proctor, 
Secretary  of  War. 


report  of   w.  f.  smith,  united  states  agent,  major   of  engi- 
neers, u.  s.  army,  retired. 

United  States  Engineer  Office, 

Wilmington^  Del.,  January  9,  1891, 
General:  Tn  compliance  with  instructions  in  Department  letter  of 
September  20, 1890,  and  the  requirements  of  the  river  and  harbor  act  of 
September  19,  1890,  I  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  of  Tangier  Harbor,  Virginia,  made 
under  my  direction  by  Mr.  A.  Stierle,  assistant  engineer,  a  copy  of 
whose  report  is  herewith  inclosed. 

In  view  of  the  facts  given  in  the  report  of  the  assistant,  I  do  not  con- 
sider Tangier  Harbor,  Virgini^i,  worthy  of  improvement  by  the  General 
Government. 

Very  respectful!  v,  your  obedient  servant, 

Wm.  F.  SmTH, 
United  States  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  JJ,  8.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 
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[lint  indonement.] 

U.  S.  Engmneeb  Offiob, 
Baltimore,  Md.,  Janwiry  10, 1891, 
Respectftilly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
engineers  and  from  my  own  knowledge  of  the  locality,  it  is  my  opinion, 
having  in  view  both  the  present  and  prospective  demands  of  commerce, 
that  Tangier  H^^bor,  Virginia,  is  not  worthy  of  improvement  by  the 
United  States. 

Wm-  p.  Cbaighill, 
Colonel,  Corps  of  Engineers. 


i 


bsport  of  mb.  a.  stibrlb,  assistairr  ekoineer. 

United  States  Engineer  Offics, 

WilmingUm  Del,,  January  7, 189L 

Sir  :  In  complianoe  TFith  your  instractions  I  haye  the  honor  to  submit  the  foUcw- 
inff  report  irpon  the  preliminary  examination  of  Tangier  Harbor,  Virginia. 

Tangier  Harbor  is  a  natural  cove  or  indentation  in  the  shore,  on  the  east  side  aad 
near  t£e  sonthem  extremity  of  Tangier  Island. 

Tangier  Island  i^  the  most  southerly  one  of  a  chain  of  islands  in  the  Chesapeake 
Bay,  which  extend  in  an  almost  due  southerlydirection  Irom  Bishop's  Head  Point^in 
Dorchester  County,  eastern  shore  of  Maryland,  and  which  form  the  diyiding  hae 
between  Tangier  Sound  and  the  main  channel  of  the  bay. 

The  island  is  in  the  State  of  Virginia  and  is  a  low  alluyial  formation,  with  a  geh- 
eral  eleyation  not  more  than  2  feet  aboye  hi^h  water,  through  which  InnumeraHe 
small  channels  and  drains  run  in  eyeij  direction.  The  shore  line  on  the  west  side  is 
fairly  straight  and  is  about  4^  miles  in  length ;  on  the  east  side  it  is  yery  much  ser- 
rated, giying  the  island  a  triangular  shape,  with  the  greatest  width  about  2  miles  it 
the  apex,  the  west  shore  forming  the  long  side  of  the  triangle.  Its  area  may  be  abott 
3  square  miles.  From  the  southern  point  extends  a  long  and  yery  narrow  hook  in  a 
southeasterly  direction,  which  finally  returns  upon  itself  and  thus  forms  a  naturd 
harbor,  sheltered  from  the  north  around  by  west  to  south.  This  harbor  is  also  knowx 
as  Cod  Harbor.  It  is  an  excellent  harbor  of  refuge  for  the  oyster  and  fishing  boat£ 
ilying  upon  Tangier  Sound,  with  good  holding  ground  for  anchors,  and  an  ayerage 

epth  of  water  oi  10  feet. 

The  island  is  inhabited  by  about  800  people,  who  live  principally  by  fishing  and 
oystering.  A  yery  small  area  of  the  land  is  fit  for  cultiyation,  tne  main  portion 
being  marsh.  There  is  also  one  schoolhouse  and  a  church,  besides  six  stores.  About 
in  the  center  of  Tangier  Harbor  stand,  upon  an  isolatea  wooden  pier,  a  few  frame 
buildings,  originally  erected  for  a  so-called  fish  factory,  where  large  catches  of  men- 
haden are  boiled  down  during  the  summer  season  for  the  purpose  of  extracting  the 
oil.  This  factory  was  built  about  14  years  ago.  A  smalt  store  was  subsequently 
added  to  these  buildings,  and,  for  the  last  4  years,  the  Eastern  Shore  Steamboat 
Company  have  made  this  pier  a  landing  place,  stopping  twice  per  week  on  their  route 
between  Baltimore  and  Snow  Hill.  Md.  Communication  between  the  island  and  this 
pier  is  maintained  in  small  boats,  like  it  is  everywhere  else  over  the  island.  A  horse 
was  landed  here  some  time  ago  and  was  looked  upon  as  a  great  curiosity. 

I  have  been  informed  that  the  people  desire  a  channel  dredged  about  7  feet  deep 
and  100  feet  wide  from  the  center  of  the  harbor  te wards  the  shore  to  give  them  better 
facilities  for  landing.  The  present  landing  at  the  isolated  pier  is  nearly  one-half  of 
a  mile  from  the  shore  and  is  difficult  of  access  in  rough  weather.  The  proposed  out 
would  obviate  this  difficulty  and  would  locate  the  landing  nearer  the  center  of  the 
island.  There  can  be  no  doubt  of  the  great  convenience  that  would  accrue  to  the 
inhabitants  by  such  an  arrangement,  but  there  is  at  present  no  commerce  except 
that  absolutely  necessary  to  supply  the  necessaries  of  life,  and  no  increase  is  possilue 
under  any  circumstances.  The  urgency  of  the  ifnprovement  by  the  General  Govem- 
ment  is  not  apparent^  and  it  is  very  doubtful,  if  the  surrounding  conditioDS  are  con- 
sidered, whether  the  improvemente,  if  made  as  suggested,  would  be  of  lasting  benefit 
to  the  community  concerned.  The  out  certainly  could  not  be  a  permanent  one. 
Very  respectftilly,  your  obedient  servant^ 

A.  Stierue, 
As9%9tant  Engin^&r, 

Gen.  Wm.  F.  Smith, 

United  States  Agent 
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H  24. 
PKELIMINAEY  EXAMINATION  OP  BROAD  CBEEK  BIVER,  DELAWABE. 

United  States  Engineeb  Offiob, 

Wilmington^  BeLj  November  13y  1890. 
Oenebal:  In  compliaDce  with  the  instractioiiB  contained  in  Depart- 
ment letter  of  Septemb^  2^,  1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
sabmit  the  following  report  upon  the  preliminary  examination  of  Broad 
Greek  Itiver,  Delaware,  made  under  my  direction  by  Mr.  A.  Stierle,  as- 
sistant engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  I  deem  Broad 
Creek  Eiver,  Delaware,  worthy  of  improvement,  and  as  the  desired 
work  embraces  only  that  portion  of  the  stream  which  has  already  been 
under  improvement  by  the  Government  and  the  condition  of  which  is 
known,  no  further  survey  is  necessary. 

V  ery  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  WiUiam  P.  CraighiU,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

U.  ^.  Engineer  Office, 
Baltimore^  Md.^  November  20^  1890. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United 
States. 

Wm.  p.  Cbaiohill, 
Cohnely  Corps  of  Ungitieers. 


report  of  mr.  a.  8tibrt.e,  assistant  enginebr. 

United  States  Engineer  Office,  . 
Wilmington,  Del.,  November  12,  1890, 

Sir:  In  compliance  with  your  inatructioBS  I  have  the  honor  to  submit  hereTfith  a 
report  upon  the  preliminary  examination  of  Broad  Creek  River,  Delaware. 

**  Broad  Creek  River''  is  evidcntlv  a  pleonastic  attempt  to  distinguish  this  stream 
from  others  with  similar  names  in  tliis  and  adjoining  States.  This  river  is  Broail 
Creek,  a  tributary  of  the  east  fork  of  the  Nauticoke  River,  and  rises  in  Cypress 
Swamp,  in  the  lower  part  of  Sussex  County,  Del.  Its  navigable  length  is  about  7 
miles,  and  its  course  is  due  west. 

The  creek  has  been  under  improvement  by  the  General  Government  since  1881  and 
is,  therefore^  not  a  new  work.  The  original  project  under  which  improvements  were 
carried  on  smce  that  year  was  based  upon  a  survey  made  by  Col.  Wm.  P.  Craighill. 
Corps  of  Engineers,  in  October,  1879.  The  project  was  completed  in  1889,  a  channel 
having  been  made  50  feet  in  width  and  6  feet  deep  at  mean  low  water,  from  a  point 
near  Bethel,  Del.,  to  Laurel,  Del.,  at  the  head  of  navigation,  a  total  distance  of  about 
d  miles.  The  total  amount  expended  was  $35,000.  The  original  depth  of  wat^r  at 
low  tide  was  onlv  2  feet  at  Laurel  and  only  1^  feet  below  this  town. 

The  remarkable  growth  of  the  town  of  Laurel  is  attributed  to  the  increase  in 
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commerce  on  the  river,  resulting  from  the  improveii 

population  has  increased  from  1,180  in  1880  to  2,367  Ie 

in  the  town  has  increased  400  per  cent. ;  that  of  property  along  the  river  front  oOO 

per  cent,  since  the  river  has  heen  improved. 

There  are  now  6  vessels,  Irom  100  to  150  tons  hurden  each,  trading  regularly  from 
Laurel,  besides  about  25  vessels  of  smaller  capacity.  A  steamer  of  45  tons  burden 
runs  daily  between  Laurel  and  Shari>stown,  connecting  at  the  latter  point  with  the 
steamers  of  the  Nauticoke  Steamboat  Company,  which  sail  from  and  to  Baltimore. 
Baltimore  is  the  home  market  and  the  shipping  point  for  nearly  all  the  grain  an«l 
fruit  raised  in  this  part  of  the  county.  It  is  said  that  an-angements  will  be  made  in 
tne  coming  spring  for  the  establishment  of  anotlier  steamboat  line. 

The  shipments  and  receipts  by  water  at  Laurel  during  the  fiscal  year  ending  Jim<* 
30,  1890,  amounted  to  34,716  tons,  valued  at  $926,510,  notwithstanding  the  almost 
entire  failure  of  the  grain  and  fruit  season. 

The  dredged  channel  shows  no  signs  of  deterioration.  Very  little,  if  any,  mate- 
rial has  washed  back  from  the  banks  thrown  up  by  the  dredge,  and  very  little  sedi- 
ment is  swept  in  from  the  mill  i)ond8  at  the  head  of  the  river. 

It  is  the  desire  of  the  people  at  Laurel  to  have  the  present  channel  widened  to 
about  70  feet  and  deepened  to  8  feet  below  mean  low  water.  This  improvement 
would  cover  no  other  portions  of  the  river  that  have  not  already  been  improved,  and 
as  the  river  has  lately  been  examined,  no  further  survey  is  necessary  if  the  improve- 
ment is  recommended. 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Assistant  Engineer, 

Gen.  Wm.  F.  Smith, 

United  States  Agent. 


supplementary  report. 

United  States  Engineer  Office, 

Wilmington,  IM.j  March  18,  1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  .of  November  22, 1890, 1  have  the  honor  to  submit  a  final  rejwrt, 
with  project  and  estimate,  for  the  improvement  of  Broad  Creek  River 
(formerly  Broad  Creek),  Delaware,  with  the  view  of  dred*^iiig  the  pres- 
ent channel  between  Laurel  and  Bethel,  Del,  to  a  depth  of  8  feet  below 
mean  low  water  and  to  a  width  of  70  feet. 

The  channel  has  previously  been  improved  by  the  Government,  and 
has  now  an  average  depth  of  6  feet  and  a  minimum  width  of  50  feet>, 
but  the  commercial  interests  at  Laurel  demand  an  enlargemeut  as  above 
to  keep  step  with  the  rapid  increase  of  commerce  at  that  place. 

The  lines  of  the  proi>osed  channel  are  showai  on  the  accompanying 
map,  and  follow  a.s  nearly  as  possible  the  direction  of  the  present  chan- 
nel. The  water  way  is  considerably  contracted  by  the  railroad  bridge 
at  Laurel,  which  has  a  draw  only  40  feet  wide.  Although  the  bridge 
is  so  near  the  head  of  the  river  and  therefore  doe«  not  interfere  much 
with  the  progress  of  the  tide  and  its  contingent  currents,  it  would  seem 
proi>er  nevertheless  to  require  the  n^moval  of  part  of  the  embankment 
recently  filled  in  north  of  the  draw  to  restore  the  former  cross  section 
of  the  river  at  that  point  in  conformity  with  the  new  prqje<*,t. 

The  estimated  cost  of  the  project  is : 

Dredging  75,000  cubic  yards  of  sand  an<l  mud,  at  20  cents $15, 000 

Verv  respectfully,  your  obedient  servant, 

Wm.  F.  S3IITH, 

United  States  Ageui 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A, 
(Through  Col,  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Ei 
neer,  Southeast  Division.) 
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[Fir«t  iiMlorHimicnt .} 

U.  S.  Engineer  Office, 
Baltmwrc,  Md.,  April  J2.  J891. 
Respectfdlly  submitted  to  the  Chief  of  Engineers. 
The  commercial  value  of  the  past  improvement  of  this  stream  having 
been  proved  by  the  facts  set  forth  in  the  preliminary  report  of  the  local 
engineer,  dated  November  13,  1890,  its  continuance  t4)  the  extent  and 
cost  and  in  the  manner  suggested  in  the  report  of  the  same  officer  of 
March  18, 1891,  seems  reasonable  and  proper,  and  is  reconunended  for 
approval. 

Wm.  p.  Craightll, 
Colonelj  Corps  of  Engineers. 


H  25. 
PRELIMINARY  EXAMINATION  OF  TURNER  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

WUmingtOHj  De/.,  December  15,  J890, 
General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20,  1890,  and  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19,  1890,  1  have  the  honor  to  submit 
the  following  report  upon  the  preliminary  examination  of  Turner  Creek, 
Maryland,  made  under  my  dire<*tion  by  Mr.  A.  Stierle,  assistant  engi- 
neer. 

In  view  of  the  facts,  and  for  the  reasons  given  in  the  report  of  the 
assistant,  a  coi)y  of  wliich  is  herewith  inclosed,  Turner  Creek,  Mary- 
land, is  considered  worthy  of  improvement,  and  I  re(*ommend  a  survey 
of  it. 

The  least  amount  required  to  make  the  survey  and  report,  with  projec't 
and  estimate  of  cost  of  improvement,  is  $200. 

Very  respectfully,  vour  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A, 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division). 

[First  indorftpment.) 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  December  i7,  J<^90. 

Respectfully  submitted  to  the  Chief  of  Engine(*rs. 

So  long  as  uo  definition  is  given  by  Congress  or  other  competent  au- 
thority of  the  meaning  of  the  term  ''  win^tliy  of  improvem<*nt,''  it  can 
only  lie  inferred  from  the  acts  of  ( 'ongress  as  to  the  cliaracter  of  the 
works  for  which  aiipropriations  have  been  given  in  the  past.  Having 
in  view  the  statement  Just  made  and  the  fax'ts  and  reasons  given  by  the 
local  engineer  in  his  report  of  December  15,  1890,  and  the  j)resent  and 
prospective  needs  of  commerc^e,  T  have  to  state,  as  nMitiired  by  the  river 
and  harbor  law  of  September  19,  1890,  that  Turner  (.-rcn^k,  Maryland,  is 
worthy  of  improvement. 

Wm.  p.  Craicihill., 
Colonel,  Corps  of  Engi/neers* 
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bxpobt  of  mr.  a.  btikblb^  assistant  xnoinbbil 

United  States  Enginxbr  Officb, 
Wilmington,  Del.,  December  16,  tSdO. 

Sis:  In  complittnoe  with  your  instraotioiifi,  I  have  the  honor  to  anhmlt  the  follow- 
ing report  upon  the  preliminary  examination  of  Turner  Creek,  Maryland. 

Tomer  Creek  is  m  Kent  County,  Md.,  and  is  a  short  prong  or  branch  of  the 
Sassafras  River,  flowing  into  the  latter  in  a  northerly  direction,  its  mouth  being 
about  7  miles  east  of  E^well  Point.  The  creek  is  about  \\  miles  long,  and  although 
its  width  is  in  some  places  as  much  as  2,500  feet,  three  projecting  long  tong^uee  of 
land,  two  on  the  west  shore  and  one  on  the  east  shore,  roduce  it  at  these  points  to 
about  one-eighth  of  a  mile. 

The  average  depth  inside  the  creek  is  4  feet ;  the  average  rise  and  fall  of  the  tide 
.about  2  feet. 

As  the  improvements  asked  for  concern  only  the  section  of  the  creek  directly  at 
the  mouth,  no  detailed  examination  of  the  upper  section  was  made.  It  appears  that 
the  entrance  is  much  obstructed  by  a  long,  narrow  point  protruding  from  the  east 
shore  and  extending  at  right  angles  across  the  mouth.  This  point  is  erowinff  in 
length,  and  has  now  encroached  upon  the  channel  to  such  an  extent  as  to  sQmost  close 
it,  although  the  reduction  in  the  width  of  the  channel  has  been  followed  by  a  great 
increase  in  depth,  which  is  said  to  be  in  some  places  as  much  as  40  feet.  The  channel 
has  been  gradually  forced  close  under  the  opposite  banks,  which  are  high  and  very 
irregular;  the  consequence  is  that  its  course  has  become  very  crooked  and  full  of 
sharp  turns,  which  follow  each  other  rapidly,  so  that  vessels  using  it  are  in  constant 
danger  of  running  aground.  The  length  of  the  channel  thus  obstructed  is  not  over 
1,000  feet.  Beyond  ihis  narrow  entrance  the  creek  forms  a  wide,  sheltered  sheet  of 
water,  with  an  average  depth  of  about  6  feet.  This  is  the  harbor,  which  extends  to 
Turner  Landing,  one-foiurUi  mile  above.  There  is  no  navigation  above  this  whar^ 
which  is  locatea  on  a  point  of  land  projecting  from  the  west  shore,  and  which  is  the 
only  landing  in  the  creek.  The  country  around  Turner  Creek  is  a  most  productive 
and  fine  farming  region.  About  30  farms,  averaging  200  acres  each,  depend  upon 
this  creek  for  a  snipping  point  by  water,  and  the  boats  of  the  Sassafras  River  Steam- 
boat Company  stop  here  twice  each  day,  except  in  dark  nights  or  on  days  when 
strong  northerly  winds  prevail,  when  they  find  it  difficult,  and  ofl;en  impossible,  to 
enter  the  creek.  This  uncertainty  of  communication  has  prevented  the  landing  firom 
being  available  at  aU  times,  which  it  otherwise  would  be.  For  this  reason  many 
fEirmers  prefer  to  haul  their  produce  and  other  freights  to  and  from  Betterton  Land- 
ing, 9  miles  west,  or  to  Shallcross  Landing,  7  miles  east  from  the  head  of  Turner 
Creek,  both  being  situated  on  the  Sassafras  River.  Baltimore  is  the  home  market 
for  the  country  around  the  creek. 

During  the  fruit  season  an  extra  steamer  besides  the  daily  boat,  runs  to  Baltimore, 
and  also  another  to  Philadelphia,  via  the  Delaware  and  Chesapeake  Canal;  botiii 
stop  at  Turner  Wharf.  One  schooner,  of  about  40  tons  burden,  makes  regular  trips 
throughout  the  year  from  and  to  Baltimore ;  other  sailing  vessels,  not  owned  on  the 
creek,  oocasionadly  call  for  a  cargo  of  grain,  etc. 

The  following  statement  with  reference  to  the  shipments  made  at  Turner  Wharf 
was  obtained.  The  peach  crop  of  the  past  2  years  has  been  a  total  failure ;  during 
the  season  of  1888,  however,  36,000  baskets  of  this  fruit  were  shipped;  in  previous 
years  as  much  as  60,000  baskets.  The  shipments  in  grain,  which  in  former  years 
annually  amounted  to  100,000  bushels,  were  last  year — ^an  unpropitious  season — only 
60,000  bushels.  There  were  received  as  freight  during  1889  500  tons  of  phosphate 
and  coal,  besides  a  large  auantlty  of  lumber^  flour,  salt,  and  provisions.  The  steam- 
boat company  estimates  tne  value  of  the  freight  received  and  shipped  at  $20,000  per 
annum,  which  includes  farming  implements,  merchandise,  asparagus,  potatoes, 
tomatoes,  cattle,  sheep,  hogs,  and  ponltry,  and  the  number  of  passengers  carried  at 
600.  The  fiajnners  of  tne  vicinity  nave  oegun  the  cultivation  of  pease  on  a  large 
scale,  the  canning  of  which  promises  to  become  quite  an  industry. 

About  4  miles  due  south  from  Turner  Wharf  is  the  village  of  Eennedjr^lle,  a 
station  on  the  Baltimore  and  Delaware  Bay  Railroad,  with  about  200  inhabitants,  3 
stores,  1  cannery,  and  1  creamery.  The  people  are  anxious  to  have  a  reliable  and 
convenient  water  communication  established  with  Baltimore,  and  together  with  the 
farmers  have  petitioned  for  the  removal  of  the  obstruction  at  the  mouth  of  Turner 
Creek.  In  1884,  private  parties  had  the  channel  dredged  at  an  expense  of  $1,400, 
and  about  4,500  cubic  vards  of  material  were  removed,  which  for  some  time  there- 
after ^ave  considerable  relief,  but  the  point  of  land  above  described  is  increasing 
again  m  length  and  threatens  to  reduce  the  width  of  the  channel  to  that  of  a  mere 
drain. 

The  point  is  evidently  the  accretion  of  material  brought  down  the  shore  during 
northeasterly  winds.  The  high  banks  of  the  Sassafras  River  east  of  the  creek  are 
constantly  being  undermined  by  the  waves,  and  large  quantities  of  material,  mainly 
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sand  and  olay,  slide  into  the  river.  The  proper  remedy  would  he  to  correct  the 
moYement  of  this  d^ris  along  the  shore,  hy  a  spur  jetty  huilt  a  short  distance 
ahove  the  mouth  of  Turner  Creek,  and  then  to  straig^hten  and  widen  the  present 
channel  at  the  Junction  with  the  Sassafras  River.  It  is  difficult  to  estimate,  even 
approximately,  the  extent  and  cost  of  such  a  project  without  a  chart  which  would 
clearly  show  tne  present  condition  of  the  locahty,  and  a  survey  is  necessary,  which 
oaa  he  made  for  $200. 

Very  respectfully,  your  ohedient  servant, 

Ai  Stikrub. 
A$$iatant  Engineer, 
Gen.  Wm.  F.  Smith. 
UiiUed  States  AgmU. 


SURYET  OF  TURNER  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington,  Bel.,  July  20, 1691. 

General:  In  compliance  with  Department  letter  dated  December 
20, 1890, 1  have  the  honor  to  report  upon  the  survey  of  Turner  Greek, 
Maryland,  made  under  my  direction  in  April,  1891,  as  follows: 

It  seems  that  the  difficulty  attending  a  free  navigation  to  the  steam- 
boat landing  on  this  stream  is  occasioned  by  a  long  point  of  land  pro- 
jecting across  its  mouth  on  the  east  side,  causing  such  an  abrupt  turn 
in  the  channel  that  it  is  often  impossible,  during  high  winds,  for  the 
boats  to  reach  the  wharf. 

As  a  relief,  I  would  recommend  the  dredging  of  a  portion  of  the 
point  referred  to,  and,  to  prevent  the  drifting  of  sand  from  east  to  west, 
to  place  near  the  entrance  a  spur  dike  of  piling  and  brush  fascines  400 
feet  long,  as  shown  on  the  map  of  the  survey,*  which  is  forwarded  in  a 
separate  package. 

This  would  re<juire  the  removal  of  12,800  cubic  yards  of  material  at 
20  cents  per  cubic  yard,  $2,560,  and  the  construction  of  400  linear  feet 
of  pile  dike  at  »3.75  per  foot,  $1,500;  a  total  of  $4,060. 

•file  benefit  to  be  derived  from  the  proposed  improvement  would  be 
great  in  comparison  with  the  small  amount  of  expenditure. 

A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith 
transmitted. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Oten.  Thomas  L.  Casey, 

Ohief  of  Engineers,  U.  8.  A. 

(Through  OoL  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

IT.  S.  EN0INEEB  Office, 
Baltimore,  Md.,  July  22, 1891. 
Bespectfully  submitted  to  the  Chief  of  Engineers,  and  recommended 
for  approval.  • 

Wm.  p.  Craiohill, 
Colonel,  Corps  ofUngineers. 

"Not  printed. 
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report  of  mr.  a.  stierle,  at»8istant  engixker. 

United  States  Engineer  Office, 

Wilmington,  Del.,  July  18,  1891. 

Sir:  I  have  the  honor  to  submit  horowith  a  report  upon  the  s»rve.v  of  Turner 
Creek,  Maryland,  and  a  project  tor  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  was  submitted  on  December  15,  1890,  and 
for  information  as  to  the  benefit  to  commerce  and  navigation  i^-hioh  wonld  result 
from  the  improvement  of  the  creek,  I  wonld  reBpectfully  refer  to  that  paper. 

The  survey  was  made  during  the  mouth  of  April  last,  and  embraced  principally 
the  obstructions  existing  at  the  mouth.  The  shore  line  on  each  side  of  the  creek 
from  Turner  Wharf  out  into  and  along  the  Sassafras  River  for  some  distance  east 
and  west  of  the  month,  was  located  by  triaugulation  and  with  the  stadia  rod;  and 
the  hydrography  within  this  section  was  filled  in  along  fixed  range-lines,  locating 
the  soundings  at  stat-ed  intervals  by  transit  angles  from  the  shore. 

To  avoid  any  inaccuracy  in  establishing  the  important  mean  low-wat«r  plane  by 
a  few  days  observations  only,  the  tidal  record  at  Turner  Wharf  was  continued  after 
the  survey  had  been  completed  until  the  whole  series  of  obst^rvations  embraced  an 
entire  luiiar  month  of  28  days.  The  average  rise  and  fall  of  the  tide  for  the  mouth 
was  2.34  feet.  The  highest  high  water  occuiTed  during  easterly  and  southerly 
strong  winds,  when  it  rose  in  two  instances  to  the  same  level,  3.06  feet  above  the 
mean.  The  lowest  low  water  occurred  dnring  a  strong  northwesterly  wind,  when 
it  fell  1.23  feet  below  the  mean.  The  greatest  range  observed  is,  therefore,  4.3  feet. 
A  bench-mark  was  fixed  on  the  wharf  near  the  gauge  to  establish  the  uM»an  low- 
water  plane  permanently. 

The  object  of  the  desired  im[»roveiueut  is  to  secure  a  safer  entrance  to  the  cre^-.k 
during  the  prevalence  of  nortlierly  or  easterly  winds.  The  mouth  of  the  creek, 
which  has  ample  de])th  of  water,  is  considerably  contracted  by  along  point  of  land 
of  comparatively  recent  formation  which  projects  across  it  on  the  east  siile  us  a  ec»n- 
tinuiition  of  the  south  shore  of  the  Sassafras  River.  It  is  very  difficult  iu  rough 
weather  to  navigate  around  this  point  on  account  of  the  sharp  turn  in  the  chauuel, 
and  the  steamers  in  consequence  often  fail  to  make  a  landing.  Tliis  can  be  reme- 
died by  removing,  by  dredging,  a  portion  about  200  feet  wide  of  the  point,  to  give 
more  width  where  the  channel  deflects,  and  by  constructing  a  short  pile  dike  on  the 
east  side  of  the  entrance  to  sto))  t.he  drift  of  sand  from  east  to  west  along  the  shore. 
This  plan  is  for  a  j>ermanent  iniprovenuMit.  To  dredge  the  point  is  only  a  tem- 
porary relief,  ;is  has  l)een  proved  ])y  the  dr<"dging  done  here  by  })rivate  parties  in 
1884. '  The  proposed  dike  is,  as  is  shown  on  the  accompanying*  chart,  a  rough  and 
cheap  structure  of  piue  piling  driven  alternately  right  and  left  of  an  imaginary 
space  along  the  axis  of  the  dike,  the  space  1>etwecn  the  piles,  which  is  aooatO 
inches,  to  be  closed  longitudinally  with  brush  fascines  extending  from  the  bottom  to 
high-water  level.  At  about  the  same  plane  and  throughout  the  whole  length  of  the 
diKe,  the  heads  of  the  piles  are  connected  by  a  central  strip  of  timber  bearing  di- 
rectly upon  the  fascines  and  by  two  wale  pieces  spiked  againstfthe  outer  faces  of  the 
]>ile8,  which  need  not,  however,  extend  any  further  than  from  the  outer  end  of  the 
dike  to  about  the  4-foot  contour. 

The  dredging  at  the  point  and  the  construction  of  the  dike  shonld  be  carried  on 
simultaneously.  The  drift  material  which  now  accumulates  at  the  point  would  be 
arrested  by  the  dike  and  would  be  deposited  instead  within  the  re-entrant  angle  on 
the  east  side,  and  the  dredged  material  could,  for  the  protection  of  the  dike,  be  hauled 
to  and  dumped  on  both  sides  of  the  shore  end. 

The  direction  ^iven  the  dike  is  such  that  its  proposed  length,  or  a  possible  exten- 
sion of  it,  will  aid  in  maintaining  the  present  depth  of  water  over  the  bar. 

Estimates. 

Dredging  12.800  cubic  vards,  at  20  cents $2, 560 

400  lineal  feet  of  pile  dike,  at  $3.75 1,500 

4,060 
Very  resi)cctfully,  your  obedient  servant, 

A.  Stierle, 
Amsiani  Engineer, 

Gon.  Wm.  F.  Smith, 

United  Statea  Agent, 
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H  26. 
PRELIMINARY  EXAMINATION  OF  LA  TKAPPE  [RIVER],  MARYLAND. 

United  States  Engineer  Office, 

Wilmington,  Bel.,  November  13, 1890, 
General  :  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19,  1890,  I  have  the  honor  to 
submit  the  tbllowing  report  upon  the  preliminary  examination  of  La 
Trappe  Eiver,  Maryland,  made  under  my  direction  by  Mr.  A.  Stiede, 
assistant  engineer. 

In  view  of  the  facts,  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed.  La  Trappe 
Eiver,  Maryland,  is  in  my  opinion  worthy  of  improvement,  and  a  sur- 
vey is  recommended. 

The  least  amount  required  to  make  the  survey  and  report  with  proj- 
ect and  estimate  of  cost  of  improvement  is  $300. 
Very  respectfiiUy,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  S,  A. 
(Through  Col.  Wm.  P.  Craigliill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[FlTHt  iuilortiemeut.] 

U.  S.  ENaiNEER  Office, 
Baltimore,  Md,,  November  20,  1890. 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  CRAiaHiLL, 
Colonel,  Corps  of  Eiufinetrs. 


BSPORT  OF   MR.  A.  STIKRLK,  ASSISTANT   KNOINKKR. 

UxriED  States  Enoinekk  Office, 

Wilmington,  Dc/.,  Xovetnher  13 y  1890. 

Sm:  In  compliance  with  your  instnietionH  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  proliminary  <'xamination  of  La  Trappe  River,  Maryland. 

A  preliminary  examination  of  this  river  was  also  made  in  December,  1888,  in  com- 
pliance with  the  reqnirements  of  the  river  and  harbor  act  of  Angnst  11,  1888,  and 
the  report  is  printed* in  the  annual  report  of  the  Chief  of  Engineers  for  1889,  pages 
920  and  921. 

The  examination  made  this  time  has  evolved  no  new  data  that  could  be  added  to 
the  report  made  nearly  two  years  ajjo;  that  report  is  therefore  repeated  below.  The 
citizens  of  "^Trappe  have  since  then,  during  the  sunnncr  of  1889,  expended  an  addi- 
tional sum  of  ^,100  in  dredging  at  the  bar  and  at  the  head  of  the  river,  subsequently 
to  which  larger  steamers  commenced  running  into  the  river,  lire  channel,  how- 
ever, though  nuich  improved,  was  still  too  narrow ;  the  steamers  wore  compelled  to 
go  slowly,  which  caused  considerable  loss  of  time,  and  they  were  soon  thereafter 
withdrawn  from  this  portion  of  their  route. 

La  Trappe  River  is  in  the  lower  section  of  Talbot  County,  Md.,  and  tlows  in  a 
southwesterly  direction  into  the  Choptauk  River.  It  is  a  small  stream,  about  3 
milcH  long,  with  no  <lrarnage  area  back  of  it,  and  is  simply  one  of  those  iiuiumera- 
ble  short  prongs,  or  lateral  branches,  characteristic  of  the  Eastern  Shore  of  Mary- 
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Zand,  that  project  for  a  short  distance  into  the  shores  at  the  larger  rivers  and  are 
governed  entirely  by  the  tide.  Tfie  name  of  the  river  was  formerly  Dividing  Creek, 
the  change  having  been  made  by  act  of  the  State  legislature. 

The  rise  and  faU  of  the  tide  is  said  to  be  about  2  feet.  The  average  depth  of  water 
in  the  channel  Is  about  6  feet  at  mean  low  water  as  far  as  Trappe  Landing,  the  head 
of  navigation.  There  is  a  narrow  and  winding  channel  across  the  bar  at  tiie  mouth 
with  an  average  depth  of  6  feet  at  mean  low  tide,  and  having  a  hard,  sandy  bot- 
tom. 

Navigation  across  it  is  very  difficult  and  often  impossible  when  low  tide,  and  hieh 
winds  prevail.  The  first  publio  landing,  Bamet's  Wharf,  is  about  1  mile  above  the 
mouth;  the  next  is  Trappe  Landing,  near  the  head  of  the  river  and  about  li  miles 
&om  the  town  of  Trappe.  Within  the  last  section  the  river  is  quite  shoal.  These 
landings  l^re  used  mainly  by  two  lines  of  steamers  that  stop  here  four  times  per 
week  during  the  winter  and  daily  during  the  summer  season.  Three  sailing  vessels, 
of  a  carrying  capacity  of  5,000  bushels  of  grain  each,  also  sail  in  and  out  of  the  river 
regularly. 

The  country  ftlong  the  La  Trappe  is  a  fine  £emning  region,  the  second  in  fertility 
and  population  in  Talbot  County.  The  town  of  Trappe  has  about  400  inhabitants, 
one  gristmill,  and  one  sawmill  in  town,  and  seven  sawniills  in  the  immediate  vicinity. 

The  geographical  position  of  the  place  is  a  favorable  one.  since  it  is  not  more  than 
5  miles  distant  in  any  direction,  except  due  north,  from  large^  navigable  streams. 
Trappe  Landing  is,  nevertheless,  the  nearest  and  most  convenient  one  for  the  sur- 
rounding district,  it  being  the  last  stopping  place  for  steamers  plying  up  the  Chop- 
tank  and  elsewhere  on  their  return  trips  to  Baltimore,  thus  giving  ample  time  for 
the  hauling  of  produce  to  the  wharf  and  reducing  the  time  consumed  in  transporting 
perishable  freight  to  market. 

It  is  stated  that  the  amount  of  shipment  by  rail  and  water  during  the  past  year 
to  and  from  the  Trappe  district  was  as  follows :  100,000  bushels  of  grain,  21,000  bas- 
kets of  peaches  and  apples,  600  tons  of  coal,  5,000  bushels  of  lime,  1,000  tons  of  fer- 
tilizers, 3,000  bushels  of  oyster  shells,  168,000  pounds  of  lamb,  235,000  pounds  ^poul- 
try and  fish;  machinery  and  implements,  to  the  value  of  $2,000;  live  stock,  $68,000, 
and  general  merchandise,  $260,000. 

Li  the  year  1884  the  citizens  at  and  near  Trappe  raised  b^  subscription  the  sum  of 
$3,233.50  for  the  purpose  of  improving  the  channel  to  Trappe  Landing,  which  had 
then  an  average  depth  of  only  4  feet.  This  sum  was  expended  principally  within 
the  upper  mile  of  the  river  in  making  a  channel  about  40  feet  wide  and  8  feet  deep. 
The  cnannel  across  the  bar  was  also  straightened  somewhat.  These  improvements 
were  of  great  benefit  to  the  surrounding  country  and  resulted  in  greatly  increased 
shipments.  They  were,  however,  wholly  inadequate  to  the  requirements  of  naviga- 
tion, and  the  desire  has  been  expressed  to  have  a  channel  dredged  10  feet  deep  at 
mean  low  water,  100  feet  wide  across  the  bar  at  the  mouth,  and  60  feet  in  width 
within  the  remainder  of  the  river  as  far  as  Trappe  Landing.  It  is  supposed  that  if 
the  present  obstructions  are  removed  shipments  of  all  kinds  will  increase  100  per 
cent. 

A  survey  of  the  river,  if  recommended,  can  be  made  for  $300. 
Very  respeetftilly,  your  obedient  servant^ 

A.   SXIERUE. 

A»9i9tant  JEngmMr, 
Gen.  W.  F.  Smith, 

United  States  Agei^t. 


survey  of  la  trappe  [river],  maryland. 

United  States  Engineer  Office, 

Wilmington^  DeZ.,  July  30,  1891. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  November  22, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  survey  of  La  Trappe  Eiver,  Maryland,  made  under  my 
direction  in  May,  1891. 

The  improvement  proposed  is  to  dredge  a  channel  11  feet  deep  at 
mean  low  water  and  150  feet  wide  across  the  bar  at  the  mouth,  and  to 
enlarge  the  present  low-water  channel  of  the  river,  so  that  it  will  be 
not  less  than  75  feet  wide  and  8  feet  deep  from  the  mouth  to  Trappe 
Landing. 
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The  estimated  cost  of  the  improvement  is  $7,250.  A  copy  of  the  re- 
port of  Mr,  A.  Stierle,  assistant  engineer,  is  herewith  transmitted,  and 
a  tracing  of  tlie  map  of  the  survey*  is  sent  by  mail  in  a  separate 
package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  IT.  8.  A, 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[!Fint  indorsement.] 

U.  S.  Enghneeb  Office, 
Baltimorej  Md.y  August  1, 1891. 
Eespectftilly  forwarded  to  the  Chief  of  Engineers. 
The  proi)osed  project  is  recommended  for  approval. 

Wm.  p.  Craighill, 
OoUmel^  Corps  of  Engineers. 


bbport  of  mb.  ▲.  8tierlb,  assistant  enoinekr. 

United  States  Engineer  Office, 

Wilmington,  DeL,  July  £7, 1891. 

Sib:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  La  Trappe 
River,  Maryhind,  and  a  project  for  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  was  submitted  on  November  13, 1890,  and 
for  information  about  the  benefit  to  commerce  and  navigation  which  would  result 
from  the  improvement  of  the  river,  I  would  respectfullv  refer  to  that  report. 

The  survey  was  made  during  May  last,  and  embraced  the  topography  and  hydrog- 
raphy of  the  river  from  a  point  1,000  feet  above  Trappe  Landing  to  deep  water  m 
the  Choptank  River,  a  total  distance  of  nearly  4  nules.  Tidal  observations  were 
made  firom  April  22  until  May  26  at  Trappe  Landing  and  at  Seymour's  Wharf,  near 
the  mouth.  The  average  rise  and  fall  of  the  tide  during  the  month  was  found  to  be 
practically  the  same  at  both  points,  viz,  1.55  feet. 

The  lowest  low  water  observed  fell  1  foot  below  and  the  highest  high  water  ro.sn 
S.7  feet  above  mean  low  water,  making  the  greatest  range  observed  4.7  feet.  Tlio 
uniformity  in  the  tidal  characteristics  of  both  stations,  which  are  situated  over  3 
miles  apart,  makes  it  appear  that  the  bed  of  the  river  must  be  little  obstructed  by 
bars  and  is  generally  in  a  good  condition.    The  accompanying  chart  shows  this. 

The  desired  imprcrvement  is  for  a  wide  and  slightly  deeper  channel  across  the  bar 
at  the  mouth,  and  for  a  wide  channel  near  Trappe  Landing.  In  ordinary  weather 
the  depth  of  water  at  both  places  is  sufficient  for  vessels  of  such  drafb  as  navigate 
on  this  river ;  during  stormy  days,  however,  and  during  low  tides  the  limited  width 
in  the  channel  is  a  great  obstacle  to  navigation. 

The  channel  at  the  mouth  has  three  distinct  characteristic  features :  An  outer  bar 
with  a  minimum  depth  of  10^  feet  at  mean  low  water ;  a  deep-water  pocket  over  16 
feot  in  depth,  and  an  inner  bar  where  the  least  depth  of  water  is  9  fecrt.  The  course 
of  the  channel  is  very  tortuous,  and  is  nearly  \  mile  long.  The  remedy  suggested  is 
to  dredge  a  channel  150  feet  wide  to  a  depth  of  11  feet  at  mean  low  water  across  the 
inner  bar.  The  length  of  the  cut  will  be  about  700  feet.  It  is  boUeved  that  the 
channel  at  the  outer  bar  is  of  ample  dimensions  for  existing  needs. 

The  channel  within  the  upper  section  of  the  river  is  to  be  widened  to  75  feet  and 
to  be  dredged  where  needed  to  a  depth  of  8  feet  below  mean  low  water.  The  lencth 
of  the  channel  to  be  improved  hero  is  about  3,700  feet^  and  extends  from  Connoiiys 
Cove  to  the  upper  end  of  Trappe  Landing.  A  turning  basin  200  feet  wide  at  the 
latter  place  ia  included. 


*  Not  printed. 
ENa  91 77 
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The  improTements  last  recominended  will  be  imdoabtedly  more  penDanent  than 
those  proposed  for  the  month  of  the  rivor.  Probably  one  winter's  season  will  restore 
the  chann«I  at  the  bar  after  being  dredged  to  its  original  condition,  unless  protec- 
tive works  are  built,  the  expense  for  which,  however,  is  not  warranted  by  the  pres- 
ent and  prospective  commerce  of  the  river. 

Eitimaies  far  dredging, — At  the  mouth  of  the  river,  10,000  cubic  yards;  a£  and 
below  l^appe  Lauding,  19,000  cubic  yards ;  total,  29,000  cubic  yards  at  25  cents,  $7,2130. 
Very  respectfully,  your  obedient  servant, 

A.  Stibrle, 
Assistant  Engineer, 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 


H  27. 
PRELIMINARY  EXAMINATION  OF  WARWICK  [RIVER],  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  JDel.y  November  13y  1890, 
General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
submit  the  following  report  upon  the  preliminary  examination  of  War- 
wick Eiver,  Maryland,  made  under  my  direction  by  Mr.  A.  Stieiie, 
assistant  engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  assistant's 
report^  a  copy  of  which  is  herewith  inclosed,  Warwick  Eiver,  Mary- 
land, 18  in  my  opinion  worthy  of  improvement,  and  a  survey  is  recom- 
mended. 

The  least  amount  required  to  make  the  survey  and  report  with  pro- 
ject and  estimate  of  cost  of  improvement  is  $200. 
Very  respectftilly,  your  obedient  servant, 

Wm.  p.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Fint  indorBement.] 

U.  S.  Engineer  Office, 
Baltimorey  Md.y  November  20^  1890. 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United 
States. 


Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


bbport  of  mb.  a.  stikrle,  assistant  bngikeer. 

United  States  Engineer  Office, 

Wilmington,  Bel,,  November  IS,  1890. 
Sir:  In  compliance  with  your  instinct ious  I  have  the  honor  to  submit  the  follow- 
ing report  npon  the  preliminary  examination  of  Warwick  River,  Maryland: 

A  preliminary  examination  of  this  river  was  also  made  in  December,  1889.  in  compli- 
ftnco  with  the  requirements  of  the  river  and  harbor  act  of  August  11,  1888,  and  the 
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report  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889^  pages  919 
and  920. 

The  examination  made  this  time  has  evolved  no  new  data  that  could  he  added  to 
the  report  made  nearly  two  years  ago ;  that  report  is,  therefore,  herewith  repeated. 

Warwick  River  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and  flows  in 
a  due  westerly  direction  into  the  Choptank  River. 

Its  total  length  is  not  over  3  miles.  The  width  across  the  mouth  is  about  1,000 
feet;  within  the  river  it  is  from  200  to  600  feet. 

The  name  of  this  stream  was  until  quite  recently  Secretary  Creek,  the  change  hav- 
ing been  made  by  act  of  the  legislature  of  the  State  of  Maryland.  There  is  little 
head  water,  as  the  drainage  area  is  small,  and  the  rise  and  fall  of  the  tide  is  said 
to  be  about  2  feet.  The  principal  landing  on  the  river  is  about  li  miles  from  its 
mouth,  to  which  the  present  channel  and  navigation  extend. 

This  river  was  surveyed  in  the  year  1879,  under  the  direction  of  Col.  William  P. 
Craighill,  Corps  of  Engineers,  and  estimates  were  subsequently  submitted  for  a  7- 
foot  channel,  75  or  100  feet  wide,  and  for  an  8-foot  channel  75  or  100  feet  wide,  up  to 
the  town  wharf. 

Two  appropriations  were  made  for  its  improvement,  of  $3,000  each,  in  1879  and 
1881,  respectively,  and  at  the  close  of  operations  in  the  latter  year  a  clear  chan- 
nel 7  feet  deep  at  mean  low  water  and  nowhere  less  than  100  feet  wide  existed  from 
the  mouth  to  the  town  wharf. 

This  channel  was  originally  very  narrow  and  tortuous  aud  its  depth  was  not  over 
4  feet.  The  improvement  was  so  much  needed  that  in  1887  the  sum  of  $6,000  was 
raised  by  private  subscription  and  exx>ended  in  straightening  and  deepening  the 
channel.  This,  in  addition  to  the  two  appropriations  subsequently  made  by  Con- 
gress, makes  so  far  a  total  expenditure  or  $12,CX)0  for  the  improvement  of  the  river. 

The  river  has  an  area  of  rich,  productive,  and  thickly  populated  country,  10  miles 
square,  depending  upon  it  for  shipping  facilities.  Within  this  area  are  situated  the 
towns  of  East  New  Market,  Cabin  Creek,  Ennall,  Crotchers  Ferry,  Vienna,  Salem, 
Lickwood,  Warwick,  Harrison,  and  Hurlock.  It  is  a  large  commercial  center,  and 
business  and  trade  of  all  kinds  are  growing  rapidly.  The  passenger  business  from 
the  river  is  large  and  the  output,  as  near  as  can  be  approximated,  is  as  follows : 

200,000  bushels  of  grain,  valued  at $150,000 

200,000  cases  canned  fruit,  valued  at 175, 000 

300,000  packages  fruit  and  vegetables,  valued  at 200,000 

Fish  and  oysters,  as  well  as  stock  and  miscellaneous  products,  can  not  be  esti- 
mated. The  value  of  general  merchandise  which  supplies  these  towns  is  very  large, 
and  would  be  difficult  to  approximate.  The  packing  house  gives  employment  to 
over  100  small  vessels  during  the  oyster  season.  Large  vessels  come  in  to  bring  ice 
and  take  away  lumber,  ship  timber,  etc. 

The  above  data  were  kindly  famished  by  the  Choptank  River  Steamboat  Com- 
pany, who  consider  this  river  one  of  the  best  shipping  points  on  their  line.  Their 
steamers  land  here  daily  unless  prevented  by  very  low  tides  or  high  winds.  When 
these  prevail  navigation  is  often  interrupted  for  several  days. 

It  is  stated  that  the  channel  across  the  bar  and  inside  the  river  has  filled  in  some- 
what, and  is  entirely  inadequate  to  the  requirements  of  a  safe  and  unobstructed 
navigation.  The  desire  is  that  it  should  be  deepened  to  12  feet  at  mean  low  water^ 
and  tnat  it  should  be  made  not  loss  than  100  feet  wide. 

A  survey,  if  recommended,  would  cost  $200,  and  would  be  valuable  for  comparison 
with  the  one  made  in  1879. 

Very  respectfully,  your  obedient  servant, 

A.  Stierlb, 
AsHstani  Engineer, 

Gen.  W.  F.  Smith, 
United  States  Agent. 


SURVEY  OF  WARWICK  [RIVER],  MARYLAND. 

United  States  Engineer  Office, 

Wilmington,  BeL,  August  17^  1891. 
General:  In  coinpliaiice  with  iiistriictions  contained  in  Department 
letter  of  November  22,  1890,  I  liave  the  lionor  to  submit  the  following 
repcn-t  upon  a  survey  oi'  Warwick  River,  ]\rarylan(l,  made  under  my 
direction  in  the  moiiths^f  May  and  June,  1891. 

The  project  for  iiSprovenuMit  is  tor  a  10-ft)ot  low-water  channel,  100 
feet  wide,  from  the  Choptank  Kiver  to  the  wharves. 
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Appropriations  by  the  General  Government  of  a  total  of  $6,000  bave 
already  been  expended  in  improving  this  river,  and  the  channel  as  then 
made  ha«  certainly  proved  of  great  benefit  to  shipping.  There  can  l>e 
no  doubt  that  witli  further  improvements,  ext<»nded  as  required  by  the 
present  demands  of  commerce,  these  benefits  would  be  much  enhanced. 
The  estimated  crost  of  the  improvement,  which  would  require  the  re- 
moval of  93,000  cubic  yards  of  material  at  20  cents  per  cubic  yard,  is 
$18,600. 

A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith 
transmitted,  imd  a  tracing  of  a  map  of  the  survey  is  forwarded  by  mail 
to-day  in  a  separate  package. 

Very  resx)ectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Cori)S  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office, 
Baltimore,  Md.j  August  ^,  1891. 
EespectfuUy  submitted  to  the  Chief  of  Engineers. 
The  project  is  to  increase  the  dimensions  of  the  channel  already  made 
by  the  United  States  for  the  accommodation  of  the  increased  business 
of  this  stream,  by  deepening  and  straightening  it  where  necessary,  so 
that  it  may  be  10  feet  deep  and  100  feet  wide  at  low  water,  the  farmer 
depth  having  been  7  feet. 
The  project  is  recommended  for  approval. 

Wm.  p.  Gbaiohill, 
Golonely  Carps  of  JEngi^neers. 


report  of  mr.  a.  stierle,  assistant  enginrxr. 

United  States  Engineer  Offick, 

Wilmington,  Del.,  August  IS,  1891.  ' 

Sir  :  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Warwiok 
River,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  was  submitted  on  November  IS,  1890,  and 
for  information  relative  to  the  benefit  to  commerce  and  naviffation  which  would  re- 
sult from  the  improvement  of  the  river,  I  would  respectfufly  refer  to  that  report. 

Tlie  survey  was  made  during  the  latter  part  of  Mav  and  in  the  beginning  of  June 
last,  and  embraced  the  topography  of  the  shores  and  the  hydrography  of  the  river 
from  Secretary  Landing  to  deep  water  in  the  Choptank  River,  a  total  distance  of 
about  2  miles.  A  tidal  station  was  established  at  toe  wharf  of  the  Maryland  Steam- 
boat Company,  near  the  head  of  the  river,  and  observations  made  for  18  days.  As 
the  days  were  long,  some  of  the  observations  were  made  as  early  as  4  a.  m.  and  as 
late  as  9  p.  m.  and  thus  a  record  of  22  low  waters  and  24  high  waters  was  obtained 
from  which  the  low  and  high  water  planes,  for  the  time  being,  were  determined.  The 
average  rise  and  fall  of  the  tide  was  found  to  be  1.70  feet.  The  lowest  low  water 
observed  fell  0.87  feet  below  and  the  highest  high  water  rose  2.93  feet  above  the 
plane  of  mean  low  water,  giving  as  the  greatest  range  observed  3.80  feet. 

The  survey  shows  that  the  channel  dredged  in  1877  at  an  expense  of  between  $4,000 
and  $5,000,  a  fund  raised  by  subscription,  and  in  1881,  under  two  appropriations  of 
$3,000  each  made  by  CongrenB,  has  maintained  itself  remarkably  well.  The  dredg- 
ing was  done  to  a  depth  of  7  feet  below  mean  low  water  and  for  a  width  of  100  feet. 
The  present  survey  shows  a  continuous  depth  of  9  feet  in  a  very  narrow  trough  in 
the  channel  from  the  Choptank  River  to  the  landing  at  tlie  aead  of  tlie  river,  a 


Digitized  by  VjOOQ IC 


APPENDIX    n — ^REPOKT   OV   MAJOK   SMITH.  1221 

depth  which  is  probably  due  to  tlio  action  «»f  the  propellers  of  the  clc<^p-drafb 
steamers  that  pass  daily  in  and  out  of  the  river.  These  boats  are  now  of  much 
dee^r  draft  and  are  generally  of  greater  carrying  capacity  than  10  years  ago, 
the  increased  dimensions  being  a  direct  result  of  the  increase  in  shipping  and  com- 
merce of  the  riyer.  The  present  channel  has,  therefore,  for  some  years  back  been 
found  entirely  inadequate  for  safe  navigation,  especially  in  stormy  weather,  and 
needs  enlargement  both  in  width  and  depth. 

The  project  for  improvement  is  a  very  simple  one.  The  main  features  are,  to 
straighten  the  present  channel  as  much  as  possible,  particularly  at  a  point  just 
inside  the  mouth  of  the  river,  where,  on  account  of  the  sharp  turn  located  here,  the 
boats  often  run  aground,  and  to  give  sufficient  width  and  depth  to  allow  for  low 
tides  that  generally  prevail  during  northerly  winds.  The  steamers  which  enter  the 
river  daily  draw  over  8  feet  of  water  at  the  stem.  Allowing  for  suction  under  the 
keel  and  for  low  tides,  the  depth  required  to  facilitate  navigation  should  not  be 
less  than  10  feet  at  mean  low  water.  This  depth  and  a  channel  width  of  100  feet 
has  been  provided  for  in  the  estimate  given  below. 

In  view  of  the  experience  gained  since  the  former  improvements  were  completed, 
it  is  safe  to  say  that  the  proposed  improvements  will  be  quite  permanent  and  will 
go  far  towards  removing  the  obstacles  which  heretofore  prevented  one  of  the  best 
shipping  points  on  the  eastern  shore  of  Maryland  to  be  accessible  at  all  times. 

ESTIMATE. 

Dredging  a  channel  100  feet  wide  and  10  feet  deep  at  mean  low  water,  from  the  10- 
foot  depth  in  the  Choptank  River  to  Secretary  Landing,  including  a  turning  basin 
at  the  latter  point : 

Ninety-three  thousand  cubic  yards,  at  20  cents  per  cubic  yard,  $18,600. 
Very  respectfully  your  obedient  servant, 

A.    STIKRI.E, 

A98Utant  Engineer, 
Gen.  Wm.  F.  Smith, 

Umted  States  Agent. 


H  28. 

PRELIMINARY  EXAMINATION  OF  BROAD  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington,  Del,  October  14, 1890, 
General:  In  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  September  19, 1890,  and  the  instmctions  contained  in 
Department  lett<*r  of  September  20, 1890, 1  have  the  lionor  to  submit 
the  following  report  upon  the  preliminary  examination  of  Broad  Creek, 
Maryland,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant,  engi- 
neer, and  a  copy  of  his  report  is  inclosed. 

Prom  a  personal  examination  of  the  locality  and  for  the  reason  and 
facts  given  in  tlie  repoit  of  the  assistant,  I  am  decidedly  of  the  opinion 
that  the  water  way  known  as  Broad  Creek,  Maryland,  is  worthy  of  im- 
provement, and  recommend  a  survey  of  it.  An  approximate  estimate 
of  the  cost  of  the  improvement  is  $20,000. 

The  least  amount  required  to  make  tlie  survey  and  report,  with  proj- 
ect and  estimate  of  cost  of  improvement,  is  $300. 
Very  respectfully,  youi-  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  S.  A. 

(Through  Col.  Wm.  P.  CraighiU,  Corps  of  Enguieers,  Division  En- 
gineer, Southeast  Division.) 
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[Firvi  indorse iiiout. J 

U.  S.  Engineer  Office, 
Baltimore^  Md.,  November  20^  1890^ 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer  I  agree 
with  him  that  this  creek  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  OBAiaHILL, 

Colonely  Corps  of  Sngineers. 


BEPOBT  OF  MR.  A.  STIERI.E,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

WUmingUm,  Del.,  Ootoher  IS,  1890, 

Sir  :  In  accordance  with  yonr  instraotions  I  haye  tlie  honor  to  sabmit  the  follow- 
inereport  upon  the  preliminary  examination  of  Broad  Creek,  Manrland : 

There  are  three  creeks  of  that  name  on  the  eastern  shore  of  Maryland,  and  perhaps 
more  in  the  other  parts  of  the  State ;  the  one  in  question  was  finally  located  with 
the  assistance  of  the  representatiyes  of  Confess. 

This  Broad  Creek  is  a  few  miles  south  of  Cnsfield,  Somerset  County,  Md.  It  is  not  a 
creek  in  the  true  sense  of  the  word,  but  a  narrow  ''thoroughfare,''  winding  through 
the  marshes  of  Watkins  Point,  opening  north  into  Little  Annemessez  Riyer  and  south 
into  Pooomoke  Sound.     Its  total  length  is  about  2^  miles. 

The  southern  half  of  the  creek  is  from  1,000  to  1,800  feet  wide;  the  width  of  the 
other  half  yaries  between  200  and  500  feet.  It  has  a  distinct  narrow  channel  from 
75  to  150  feet  wide,  flanked  on  either  side  in  the  wider  portions  by  extensiye  shoals. 
At  both  outlets  the  depth  of  water,  which  inside  the  creek  yaries  from  5  to  12  feet, 
is  reduced  by  bars  to  about  li  feet  at  the  northern  end  and  7  feet  at  the  southern 
end,  both  reterring  to  mean  low  water.  The  ayerage  depth  of  the  creek  throughout 
maybe  5  feet;  the  greater  depths  are  found  in  the  southern  or  wider  portion, 
which  opens  into  Pocomoke  Sound.  The  bottom  is  sticky  mud,  which  is  slightly 
coyered  with  fine  sand  at  and  near  the  mouth  into  Annemessex  Riyer.  The  tide 
rises  about  2  feet^  and  the  adjacent  marsh  is  about  1  foot  aboye  high- water  leyel. 

This  thoroughfare  is  at  present  used  by  small  boats  only,  on  account  of  the  shoal 
bar  at  tiie  noixhem  end.  The  number  of  boats  drawing  not  oyer  3  feet  of  water 
whidi  ayail  themselyes  of  this  water  passage  at  high  water  is,  howeyer,  yery  large. 
It  is  the  desire  of  those  interested  in  the  nayigation  of  the  adjoining  riyers  and 
bays,  whose  commerce  centers  in  the  city  of  Baltimore,  to  haye  the  thoroughfiue  im- 
proyed  and  deepened,  so  that  aU  yessels  of  the  class  now  in  yogue  on  the  eastern 
shore  that  draw  oyer  3  feet  of  water  can  pass  through  Broad  Creek  at  aU  stages  of 
the  tide.  The  improyement  would  especially  benefit  all  sailing  yessels  trading, 
fishing,  and  carrying  oysters  from  the  Pocomoke  Sound  to  Crisfield  and  to  Balti- 
more, and  for  those  going  in  an  opposite  direction.  In  addition,  the  steamers  of  the 
Eastern  Shore  Steamboat  Company,  which  stop  at  numerous  landings  in  almost 
eyery  riyer  and  creek  on  this  shore  that  flows  into  the  Chesapeake  Bay.  from  the  Big 
Annemessex  on  the  north  to  the  Cherrystone  Creek  on  the  south  would  make  con- 
siderable saying  in  time  if  they  were  enabled  to  go  through  Broad  Creek  on  their 
route  between  Crisfield  and  Snow  Hill,  Md.  The  distance  between  these  towns  by 
water  would  be  shortened  26  miles,  which  is  equal  to  about  2  hours' run  by  steamer. 
The  present  course  follows  Tangier  Sound  to  and  around  the  lower  end  of  Watta 
Island  and  up  the  Pocomoke  Sound.  This  course  is  32  miles  long,  beginning  in  Lit- 
tle Annemessex  Riyer  at  a  point  opposite  the  northerly  outlet  of  Broad  Creek  to  a 
point  in  Pocomoke  Sound  lust  ojpposite  the  southern  outlet,  and  must  be  taken  by 
all  yessels  drawing  oyer  4  leet  of  water  in  order  to  ayoid  the  extensiye  and  danger- 
ous shoals  which  for  9^  miles  extend  in  a  straight  line  due  south  from  Watkins 
Point. 

The  shortening  of  this  course,  as  indicated,  would  not  be  the  only  point  of  adyan- 
tage  to  be  gained  by  nayigation.  During  the  preyalence  of  gales  or  high  winds  from 
the  points  of  the  compass  from  north  around  by  west  to  south^  the  smaller  class  of 
yessels,  which  embraces  by  far  the  greatest  number  frequentmg  these  waters,  are 
compelled  to  lay  "  under  the  land''  as  it  were,  until  the  wind  has  subsided  before 
they  can  risk  the  dangers  of  Tangier  Sound.  If  Broad  Creek  was  opened,  only  dur- 
ing a  yery  seyere  southerly  gale  probably  would  these  yessels  be  preyented  from 
passing  from  Pocomoke  Sound  to  Little  Annemessex  Riyer  or  xioe  versa. 

As  is  well  known,  these  waters  are  aliye  during  the  oyster  season  with  boats  and 
yessels  engaged  in  that  business  ranging  from  5^  to  75  tons  burden. 
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Tho  number  uud  tonnage  of  boats  trading  and  sailing  regnlarly  to  and  from  the 
neighboring  shores  all  the  year  round  is  also  very  large.  It  is  stated  that  in  the 
number  of  vessels  registered;  Crisfield  is  the  fifth  largest  port  of  entry  in  the  United 
States.  During  the  past  fiscal  year  about  900  vessels  were  registered  here  of  a  total 
of  20,000  tons  burden.  The  annual  inerease  in  numbers  is  about  50.  The  size  of  the 
vessels  is  comparatively  small,  averaging  about  40  tons.  Some  of  the  largest,  how- 
ever, have  a  draft  of  8^  feet. 

The  greater  number  of  the  oyster  vessels  registered  at  Onancock,  which  is  one  of 
the  harbors  in  the  collection  district  of  Cherrystone,  embracing  the  west  shores  of 
Accomac  and  Northampton  Counties,  Ya.,  have  direct  business  relations  with  the 
lar^e  oyster  packing  houses  at  Crisfield.  To  these  vessels,  about  .300  in  number,  the 
majority  of  which  work  on  the  oyster  beds  in  Pocomoke  Sound,  the  improvement 
of  Ibroad  Creek  would  be  of  great  value. 

The  physical  conditions  of  uxe  creek  are  most  favorable  for  an  economical  improve- 
ment. The  material  of  the  bottom  and  the  banks  is  soft,  yet  sufficiently  tenacious 
to  prevent  the  currents  and  the  sea  from  having  any  destructive  effects  upon  the 
same.  The  direction  of  the  thoroughfare  is  nearly  coincident  with  that  of  the  set 
of  the  tide  in  both  directions  which  prevails  in  the  adjoining  sounds,  and  therefore 
it  may  be  safe  to  assume  that  the  improvement,  if  once  made,  would  be  permanent 
in  character.  A  channel  125  feet  wide  and  7  feet  deep  at  mean  low  water  dredged 
from  the  Little  Annemessex  River  to  Pocomoke  Sound,  and  following  the  present 
channel  in  Broad  Creek  as  much  as  possible,  would  probably  cost  $20,C^. 

In  this  improvement  are  directly  interested  the  counties  of  Northampton  and 
Accomac,  in  Virginia,  and  the  counties  of  Somerset  and  Worcester,  in  Maryland,  all 
having  close  commercial  relations  ria  Chesapeake  Ba^  with  the  city  of  Baltimore. 
A  recital  of  commercial  statistics  of  all  the  towns  and  rivers  embraced  in  this  district 
would  be  too  voluminous,  and  is  therefore  omitted.  The  reference  made  above,  as  to 
the  number  of  vessels  engaged  in  navigation  in  this  locality,  may  serve  as  a  basis, 
however,  to  measure  the  extent  of  this  commerce. 

It  is  estimated  that  a  survey  of  Bioad  Creek,  if  ordered,  can  be  made  for  $300. 
Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
A89i9iant  Engineer, 

Gen.  W.  F.  Sbhth, 
United  States  Agent, 


SURVEY  OF  BROAD  CREEK,  MARYLAND. 

United  States  Engineer  Opfiob, 

Wilmington^  Beh^  August  31^  1891. 
General:  In  compliance  with  instructions  contained  in  Department 
letter  of  13'ovember  22, 1890, 1  have  the  honor  to  submit  the  following 
report  of  a  survey  of  Broad  Creek,  Maryland,  made  under  my  direction 
in  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
September  19, 1890. 

The  project  for  the  improvement  of  this  locality  as  developed  by  the 
survey  and  folly  set  forth  in  the  report  of  Mr.  Stierle,  assistant  engi- 
neer, and  which  I  recommend,  embrace^  a  7-foot  low- water  channel  120 
feet  in  width  from  the  7-foot  depth  in  Pocomoke  Sound  to  the  same 
depth  in  Little  Annemessex  Eiver. 

This  will  require  the  removal  of  270,000  cubic  yards  of  material  at  an 
estimated  cost  of  20  cents  per  cubic  yard,  a  total  of  $54,000. 

A  copy  of  the  report  of  the  assistant  engineer  is  herewith  trans- 
mitted, and  a  traciag  of  the  map*  of  the  survey  is  forwarded  by  mail 
to-day  in  a  separate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

*  Not  printed. 
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[First  indorat'iuout.] 

U.  S.  Engineeb  Office, 
Baltimore^  Md.^  Septeniber  8, 1891* 
Eespectfully  submitted  to  the  Chief  of  Engineers,  and  the  project 
recommended  for  approval. 

Wm.  p.  Cbaighill, 
Colonel^  Corps  of  JEfigineers. 


beport  of  mb.  a.  stierle,  assistant  exqunceb. 

United  States  Engineer  Office, 

Wilmington,  Del.,  Augwi  $8, 1891. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  eurvey  of  Broad 
Creek,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

The  report  on  a  preliminary  examination  submitted  October  13,  1890,  contains  all 
the  information  necessary  relative  to  the  benefits  that  would  accrue  to  commerce  and 
navigation  if  this  creek  was  improved,  and  I  would  respectfully  refer  to  it  in  con- 
nection with  the  present  report. 

This  creek  is  an  open  *^  thoroughfare  "  across  a  wide  piece  of  marsh  and  connects 
Pokomoke  Sound  with  Little  Annemessex  River. 

The  survey  was  made  during  the  month  of  July  last  and  embraced  the  hydrography 
of  the  creek  between  the  7- foot  depths  in  the  sound  and  the  river  just  mentioned, 
a  distance  of  over  2  miles,  llie  average  depth  was  ibuud  to  be  less  than  was  an- 
ticipated, and  the  general  course  of  the  channel  is  quite  irregular,  with  several  abrupt 
turns.  A  greater  depth  and  width  prevails  at  the  lower  or  Pocomoke  end,  the  junc- 
tion with  the  main  channel  in  the  soUnd  beinglittle  obstructed.  At  the  upper  end^ 
however,  the  drift  sand  in  Little  Annemessex  Kiver  has  almost  closed  the  present 
outlet,  tiie  bottom  being  sandy  and  flat  and  nearly  dry  at  very  low  tides.  The 
character  of  the  bottom  throughout  the  creek  is  soft  and  sticky  mud  with  a  few 
spots  of  fine  loose  sand  in  the  deeper  portions  of  the  channel. 

Observations  of  the  tides  were  made  at  both  outlets  of  the  creek,  at  the  north  end 
for  34  days  and  at  the  south  end  for  13  days.  The  latter  station  was  estabUshed  to 
determine  in  connection  with  the  other  station  whether  the  tidal  wave  entered  the 
creek  from  Pocomoke  Sound  or  from  the  Little  Annemessex  River,  or  from  both  ends 
simultaneously,  and  whether  the  current's  have  any  decided  set  in  any  particular 
direction.  Sufficient  observations  were  obtained  to  elicit  the  fact  that  the  tidal  wave 
as  it  passes  up  Chesapeake  Bay  enters  the  creek  from  the  Pocomoke  Sound,  and 
passes  on  through  to  the  Little  Annemessex  River.  Its  velocity  is  so  slow,  however, 
that  the  high- water  crest  consumes  on  an  average  49  minutes  and  the  foot  of  low  water 
31  minutes  to  travel  from  the  southern  to  the  northern  outlet  over  the  intervening 
distance  of  2  miles.  The  prevailing  strongest  currents  are  in  a  southerly  direction 
during  ebb  tide,  which  explains  the  better  developed  channel  in  the  lower  or  south- 
em  portion  of  the  creek.  The  average  rise  and  fall  of  the  tide  as  determined  by  the 
observations  on  the  gauge  at  the  northern  outlet  is  1.92  feet.  The  highest  high  water 
rose  2.78  feet  above  and  the  lowest  low  water  fell  0.57  feet  below  the  mean  low  water 
level  during  the  period  of  observations,  giving  as  the  greatest  range  observed  3.35 
feet.    The  weather  throughout  was  comparatively  calm  and  settled. 

Since  the  survey  has  been  made  more  than  the  usual  interest  has  been  shown  in 
the  proposed  improvement,  which  would  undoubtedly  be  of  great  benefit  to  the  oyster 
fleet  in  Tangier  and  Pocomoke  Sounds  and  to  navigation  generally.  The  projected 
channel  follows  as  nearly  as  possible  the  existing  deep  water  in  the  creek  and  is  of 
sufficient  dimensions  to  permit,  at  low  water,  the  passage  of  such  vessels  as  now  ply 
upon  the  bay.  Although  the  proposed  cut  leads  at  several  points  through  the  solid 
marsh,  dredging  should  be  comparatively  easy  at  this  sheltered  locality  and  the  ma- 
terial can  be  deposited  upon  the  adjoining  banks. 

estimate. 

Dredging  a  channel  120  feet  wide  and  7  feet  deep  at  mean  low  water  from 
the  respective  depth  in  Pocomoke  Sound  to  that  in  Little  Annemessex 
River,  270,000  cubic  yards,  at  20  cents $54,000.00 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Asnetant  Enginoer, 
Gen.  Wm.  P.  Smith, 

United  States  Agemk 
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H  29. 

ESTABLISHMENT  OF  HARBOR  LINES  AT  NEW  CASTLE,  DELAWARE. 

XJ.  8.  Engineer  Office, 
Wilmijigtony  Del.y  June  18j  1891. 
General  :  Eeferring  to  section  7  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890, 1  have  the  honor  to  report  that  a  wharf  belonging  to 
Col.  H.  A.  Dupont,  of  this  city,  Kituated  within  the  ice-harbor  at  Kew 
Castle,  Del.,  corners  on  the  harbor  line  recommended  by  the  XJ.  S.  Coast 
Survey  in  1873,  and  is  on  its  two  sides  respectively  16  and  18  feet  be- 
yond the  harbor  line  laid  out  in  1873  by  the  authorities  of  New  Castle 
under  the  provisions  of  law  of  the  State  of  Delaware. 

About  400  feet  below  the  limits  of  the  ice-harbor  is  an  old,  unused 
and  dilapidated  wharf,  supposed  to  be  under  the  control  of  the  Phila- 
delphia, Wilmington  and  Baltimore  Eailroad  Company,  which  extends 
beyond  the  harbor  line  last  mentioned  respectively  35  feet  and  12  feet. 
A  tracing  of  the  harbor  showing  the  piers  and  lines  above  referred  to 
is  herewith  inclosed.* 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersj  U.  S,  A. 

[Seoond  indorsement.] 

U.  S.  Engineer  Office, 
Wilmington^  Dely  June  25, 1891. 
Respectfully  returned  to  the  Chief  of  Engineers  with  recommenda- 
tion that  harbor  lines  be  established  within  the  ice  harbor  at  New  Cas- 
tle, Del.,  upon  the  lines  adopted  in  1873  by  the  commissioners  apx)ointed 
by  the  legislature  of  the  State  of  Delaware,  excepting  to  x)oition  from 
Jefferson  Wharf  to  Pier  B^  as  shown  in  bfoken  red  line  on  the  accom- 
panying tracing,*  which  is  moved  out  to  embra<'e  the  i)ier  recently 
built 

Wm.  F.  Smith, 


United  States  Agent. 


[Third  indorsement.] 


Office  Chief  of  Engineers, 

U.  S.  Army, 
Ju7ie  ^5, 1891. 
Respectfdlly  submitted  to  the  Secretary  of  War. 
W.  F.  Smith,  United  States  agent,  major  of  engineers,  TJ.  S.  A.,  re- 
tired^  in  charge  of  the  work  at  New  Castle,  Del.,  recommends  that  har- 
bor lines  be  established  by  the  Secretary  of  War  at  that  locality;  and 
the  accompanying  map*  of  the  harbor,  having  upon  it  the  harbor  lines 
recommended  for  adoption,  is  respectfiilly  submitted  with  recommenda- 
tion that  the  harbor  lines  as  shown  on  the  map  be  approved  by  the  Sec- 
retary of  War  under  the  provisions  of  section  12  of  the  river  and  harbor 


•Omitted. 
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act  approved  September  19,  189(),  and  that  the  Secretary  place  his  ap- 
proval both  upou  the  tracing  and  this  comuiiinication. 

Thos.  Lincoln  Casey, 
Brig.  Qen,^  Chief  of  Engineers. 

(Fourth  indornoment.] 

War  Department,  J\me  26^  1891. 
Eespectfully  returned  to  the  Chief  of  Engineers  with  proposed  harbor 
lines  approved  as  recommended  in  the  preceding  indorsement. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


Digitized  by  VjOOQ IC 


APPENDIX  I. 


IMPROVEMENT   OF   PATAPSCO   RIVER   AND   CHANNEL   TO   BALTIMORE, 
MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 


REPORT  OF  COLONEL  WILLIAM  P.  CHAIGHILL,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  JO,  1891, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Patapsco  River  and  Channel  to  Balti-  ;  2.  James  River,  Virginia, 
more,  Maryland.  ; 

EXAMINATION. 

3.  Patapsco  River,  Maryland,  from   the  Craighill  Channel   to  the  sugar  refinery 
wharves,  Curtis  Bay. 


United  States  ENaiNEER  Office, 

Baltimore,  Md.y  July  9y  1891, 
General:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30, 1891,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  full  and  com- 
plete as  desirable  it  is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

During  the  year  I  have  been  Division  Engineer  of  the  Southeast  Di- 
vision^ member  of  the  Light-House  Board  and  of  a  number  of  special 
Boards,  including  the  Board  of  Officers  on  production  of  steel  forgings 
and  erection  of  factories  for  high-power  guns. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  En^ineersy  U.  S.  A. 


I  I. 

IMPROVEMENT  OF   PATAPSCO   RIVER   AND   CHANNEL   TO   BALTIMORE, 

MARYLAND. 

The  act  of  August  11, 1888,  appropriated  $300,000,  with  which  the 
improvement  was  vigorously  continued  under  contract  until  the  end  of 
August,  1889,  when  operations  were  brought  to  a  close  for  want  of 
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fands.  The  depth  of  the  chanuol  was  already  27  feet  at  low  water,  by 
which  access  was  afforded  to  Baltimore  by  sliips  of  the  heavie8t  ton- 
nage. With  this  appropriation  great  improvemeut  ia  the  width  of  tbt* 
channel  had  been  made^  especially  at  the  angles. 

The  next  appropriation  was  of  $340,000,  September  19, 1890,  and  an- 
other of  $151,200  March  3, 1891.  The  former  contained  the  foUowing 
clause: 

Provided,  That  such  contracts  as  may  be  desirable  may  be  entered  into  by  the 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

By  advertisement  of  September  30, 1890,  proposals  were  invited  for 
completing  the  channel  to  a  width  of  600  feet  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract 
was  awarded  to  the  American  Dredging  Company,  of  Philadelphia,  at 
lOi  cents  per  cubic  yard  for  removal  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  is  June 
1, 1893. 

Under  this  contract  operations  were  resumed,  as  soon  as  the  weather 
would  permit,  Februaiy  17,  1891.  Up  to  the  end  of  the  fiscal  year 
there  have  been  removed  under  the  pending  contract  the  following 
quantities  of  material : 

Cubic  ymds. 

From  the  lower  division 196, 677| 

From  the  cnt-off  division 205, 627 

From  the  Brewerton  division 931,  i 


Total  amount  removed  during  fiscal  year 1,334,004 

Redeposited  below  Rock  Point 355, 678^ 

Redeposited  eastward  of  the  CraighiU  Channel 97^  3221 

FORT  MCHENRY  DIVISION. 

No  work  of  excavation  was  done  in  this  division  during  the  fiscal 
year. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  daring  the  fiscal  year  was  21,000 
feet  in  length  and  150  feet  in  width,  and  was  dredged  to  a  ininiminu 
depth  of  27  feet  at  mean  low  water;  of  this  area,  two-thirds  was  o« 
the  south  side  of  the  channel  and  one-third  on  the  north  side. 

CUT-OFF  DIVISION. 

The  area  excavated  in  this  division  during  the  fiscal  year  was  one  of 

0,0(50  feet  in  length  and  31^  feet  in  width,  and  one  of  1,1/40  feet  in  length 

and  G6g  feet  in  width.    All  dredging  wa«  done  on  the  east  side  of  the 

.  ehannel,  and  was  made  to  a  minimum  depth  of  27  feet  at  mean  low 

water, 

LOWER  DIVISIOI^. 

In  this  division  an  area  of  21,200  feet  in  length  and  50  feet  in  width 
was  excavated  on  its  west  side  to  a  minimum  depth  of  27  feet  at  mean 
low  tide. 

LENGTH  AND  WIDTH  OF  THE  SEVERAL  DIVISIONS. 

Fort  McHenry  division, — This  division  from  the  city  of  Baltimore  to 
the  Brewerton  division  is  28,500  feet  in  length,  with  a  width  of  from  2.50 
to  1,000  feet  (the  latter  at  the  Fort  McHenry  angle). 
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Brewerton  division. — The  Brewerton  division  froin  the  Fort  McHenry 
Division  to  the  cut-oft*  division  ia  23,500  fe*>t  in  length,  its  Tnlnimnm 
width  is  550  feet,  and  ma-xiimim  1,000  feet  (at  the  angles). 

Cut-off  division. — This  division  from  the  Brewerton  to  the  Craighill 
is  22,100  feet  in  length,  its  width  is  40C§  feet  tor  a  distance  of  1,940  feet, 
433J  feet  for  a  distance  of  9,060  feet,  and  from  400  to  1,000  feet  for  the 
remaining  distance;  the  width  of  1,000  feet  is  at  the  angles. 

Lower  division. — This  division,  whicli  extends  from  the  Cut-off  Chan- 
nel to  the  deep  water  in  the  Chesapeake  Bav,  is  24,000  feet  in  length,  and 
has  a  width  of  450  feet  for  20,200  feet  of  its  length,  400  feet  for  1,000 
feet,  and  from  450  to  1,000  feet  for  the  remarning  distance,  the  width  of 
1,000  feet  being  at  the  angle  at  its  upper  end. 

Operations  having  been  rei>6atedly  suspended,  once  for  more  than  a 
year,  since  the  estimate  of  December  17, 1886,  for  the  present  approved 
depth  and  width,  the  use  of  the  channel  in  its  unfinished  condition  has 
caused  considerable  injuiy  to  its  sides,  and  this  may  increase  the  ultimate 
cost  somewhat,  though  it  is  now  believed  the  work  can  be  completed 
within  the  estimate.  Moreover,  it  has  always  been  expected  and  fre- 
quently stated  in  official  reports  that  for  the  maintenance  of  this  arti- 
ficial channel  when  finished  an  annual  expenditure  for  repairs  will  be 
needed  of  about  $50,000. 

A  resurvey  is  now  in  progress,  upon  which  a  revised  estimate  of  the 
total  cost  of  completion  and  maintenance  wiU  be  based. 

Money  statement 

Jnly  1,  1890,  balance  unexpended $45,629.51 

Amount  appropriated  by  act  approved  September  19,  1890 340, 000, 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1891 151, 200. 00 

'536,829.51 
June  30, 1891,  amount  expended  during  fiscal  year 99, 012. 83 

July  1, 1891,  balance  unexpended 437,816.68 

July  1,1891,  outstanding  liabiUties $3,000.00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 547, 061. 54 

550,061.54 

(Amount  (estimated)  required  for  completion  of  existing  project 208, 800. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  208, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  ohunnel  leading  to  harbor  at  Baltimore,  Md.,  opened  at 
12:05  p.  m.  December  £,  1890. 


ISTo. 


^ame  and  addreas. 


^^ational  Dredfi:iiig  Company,  Wil- 
mingtoiLl)er 

Baltimore  ^Dredging  Company,  Bal- 
timore, Md 

Atlas  Dredging  Company,  Wil- 
mington. 1>dI. 


Moore  &  Wright,  Portland,  Mo  . . . 
Georee  C.  Fobea  St,  Co.,  Baltimore, 


P.  Sanford  Roaa,  Jersey  City,  N.  J. 

Kaafiuan  Simon,  New  York 

American     I>redging     Company, 

Philadelphia,  Pa 

Morria    and    Cuniinss    Dredging 

Company,  New  You 


Price  per 

cnbfo 

yard 

for  the 

whole. 


Genu. 


13i 


Price  jper 

cubic 
yard  for 
Part  A. 


Oenti. 
II 
12 
12 

r^ 

12 


L 


per 
cubic 
yard  for 
tart  B. 


Centt. 
9 

104 

lOJ 
10 


12J 


10 


cubic 
yard  for 
Parte. 


Centa. 


204 

20 
21 

21 


aoA 


Price  jper 

cubic 
yard  for 
PartD. 


Omtt. 
7 

9 
9 


104 


Least 
total. 


1375,000 

$821,250 

810,000 
817,500 

834.000 
824, 7.50 
651,000 

630,000 

807,000 
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ATailable  for  contract,  $340,000.    Contract  with  American  Dredging  Company. 

Attention  is  called  to  the  law  proYiding  for  the  completion  of  this  improvement: 
^^Prwided,  That  snch  contracts  as  may  be  desirable  may  be  entered  into  by  the  Sec- 
retary of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law.'' 


COMMKBCTAL  STATISTICS. 
LETTER  FROM  THE  COLLECTOR  OF  TIIK  PORT  OF  BALTIMORE. 

Baltimore,  July  t8, 1891, 
Sir:  In  accordance  with  the  prevailing  practice  existing  at  this  port,  requiring  \ht 
collector- to  render  annually  a  btatement  of  the  business  transactions  of  the  port  uf 
Baltimore,  for  information  and  use  in  your  department,  I  have  tbe  honor  to  submit 
the  following  tabulated  commercial  statement  for  the  fiscal  year  ending  June  90, 
1891,  as  compared  with  the  12  months  preceding,  ending  June  SO,  1890.  Barring 
those  fluctuations  which  are  incident  to  trade,  the  exhibit  here  presented  possesses 
numerous  Ratifying  features,  showing  a  steady  advancement  in  the  business  trans- 
acted at  this  port. 

Tonnage  motemtnU 


Fordgn. 

Coastwise. 

188&-'90. 

1800-'91. 

Decrease. 

188».'90. 

18»0-'91. 

Increase. 

Inward 

Ton». 
831,917 
1,124,492 

Tont. 
106,755 
905.216 

Peromt. 
15 
19 

Ttmt, 
1,082,810 
1,218,825 

Tom. 
1,382,341 
1,501,158 

Ptreent. 
29 

Outward  

23 

Established  steamship  lines. 


Name  of  steamship  line. 


North  German  Lloyd 

Allen  Line 

Johnson  Line 

Do 

Blue  Cross  Line 

Dof , 

I*nritan  Line t 

:^etherla]id8,  American  Navigation  Compnny  t . 

Neptnne  Line 

Atlantic  Transportation  Line 

Lord  Line 

Do 

Hamburg- American  Line 

Maryland  Line  t 

ICam  Line 

Do 

Slomsn's  Line 


^^iSrs!"^     DestlnaUon. 


r) 


(*) 


(*) 


I 


Bremen. 
Liverpool. 

Do. 
London. 
Glasgow. 
Havre. 
Antwerp. 
Rotterdam. 

Do. 
London. 
Glasgow. 
Dublin. 
Hamburg. 
Bnxil. 

Do. 
Cuba. 
Kio. 


*  Occasional. 


tNow  lines,  established  in  1891. 


Value  of  importa. 

Value  of  free  imports  for  1891 $9,072,802 

A'^alue  of  free  imports  for  1890 5,112,678 

Increase  in  1891 3,960,124 

Value  of  dutiable  imports  for  1891 11, 482, 885 

Value  of  dutiable  imports  for  18^) 8, 027, 525 

Increase  in  1891 ,...-,.-, : --•     3,455,360 
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Beoapiiulation  of  importe. 

Value  of  free  imports  for  1891 $9,072,802 

Value  of  dutiable  imports  for  1891 11,482,885 

Total  value  of  imports,  1891 :...  20.555,687 

Total  value  of  imports,  1890 13,140,203 

Increase  in  1891 7,415,484 

Imports  in  American  vessels  for  1891 : 

Sailing 5,772,238 

Steam 3,513 

Imports  in  foreigu  vessels  for  1891 : 

Sailing 188,291 

Steam 14,577,260 

Imports  in  cars  overland  for  1891 14, 385 

Total 20,555,687 

Value  of  domesiiio  Acporta. 

Value  of  domestic  exports  for  1891 64,349,787 

Value  of  domestic  exports  for  1890 73,964,775 

Decrease  in  1891 9,614,988 

Exports  in  American  vessels  for  1891 : 

Sailing •  1,592,783 

Steam 113,239 

Exports  in  foreign  vessels  for  1891: 

Sailing 247,141 

Steam 62,396,624 

Total ; 64,349,787 

BeeapiiulatioH  of  eacporUfor  1891 » 

Exports  in  American  vessels 1,706,022 

Exports  in  foreign  vessels 62, 643, 765 

Total 64,349,787 

Certain  artiolet  oxported. 


ArtidM. 


Corn 

Wheat 

Tioar 

Ck>tt<ni 

Dried  aprplee... 
Sole  leainer  — 
Grape sagai  ... 

OH  cake.V.".'.'.'.! 

Lard  oil 

nimninatiiis  oil 
Canned  boef... 
Cotton-seed  oil. 
Copper  m 
SiOtbeef. 


Tons. 


109,729 

100,563 

206,568 

89,110 

260 

17 

3,958 

17,219 

26,135 

879 

42,682 

14,687 

659 

17,618 

3,636 


Artiolea. 


Fresh  beef 

Tallow 

Labricating  oil  . 

Bacon :.. 

Hama 

Pickled  pork.... 

Lard 

Batter 

Cheese 

Clover  seed 

Timothy  seed  . . . 

Starch 

Leaf  tobacco 

Bitominous  coal 


Tons. 


3,630 

10, 147 

2,705 

6,988 

2,090 

4.621 

28,511 

43 

335 

4,244 

1,049 

2.068 

21,813 

106,366 


lYansportaUon  in  bond  with  apprai9emettt. 


Values. 

Ihities. 

Destination. 

Valnpft.     1     Duties. 

Al^fiandrla,  '^a    ...,,.. 

$75 
16,872 
6,896 
1,366 

807 
4,185 
1,299 

$47.50  1 
4,905.64  ' 
2,149.74  1 

514.39  ! 

Philadelphia,  Pa 

1 

$2, 710         $2, 084. 40 

l,4:r2           1,629. 95 

f,  297              71«.  'Ji» 

842               294. 7U 

92«  ;            274.21) 

Chlcago,lll 

Richmond,  Va 

St.  Paul,  Minn 

Cinc&ati.  Ohio 

Qwvsetown,  D.  (> 

Wheeling,  W.  Va 

1  Milwaukee,  Wis 

IndianapoUs.  Ind 

168.85  ; 
2  491  90 

Kansas  tStv  Mo 

• 

New  York,'^.Y  ......... 

'505.58  |l           Total 

37,207        15,783.05 

1 

1 
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TranepartaUan  in  bond  without  appraisement. 


Deatination. 

Value. 

DatiM. 

Value. 

-DnUeB. 

Buffalo.  N.T 

$382 

1,687 

1,412,101 

677,025 

132,771 

23,451 

1,636 

131 

10,900 

8,272 

39,283 

217,537 

6,016 

816,861 

$238.54 

738.30 

501,849.56 

408. 061. 70 

66,129.29 

6. 754. 35 

1,800.00 

40.00 

3,593.78 

4,264.02 

16,19&99 

89,330.87 

2,110.71 

269,076.82 

IM'Ainnhlft.  T#»titi     . 

$1,046 

154,079 

2.999 

3,156 

39,549 

169,137 

2,194 

818 

317,539 

28.072 

8,091 

22,035 

$3,600.00 

46.30a64 

8,600.00 

506.18 

Gharlraton,  S.  C 

Milwaukee,  Wis 

Minneapolis,  Minn 

NewYork.N.Y 

Philadelphia,  Pa 

Pittsburg,  Pa 

Chicago,  ni 

Cincinnati.  Ohio 

Clev«)land,  Ohio 

7,738.96 

61,90L74 

864.44 

ColunihQR,  Ohio  ..... . .  - 

Denver,  Colo 

RichmoiKi,  Va 

Duhnoue.  lo'wa 

SLJoaenh  Mo         

900.00 

Detroit,  Mich 

St.  Louis,  Mo 

157,521.48 

Evansville,  Ind 

St.  Paul.  Minn 

10, 177. 84 

Georgetown.  D.  C 

Toledo.  Ohio 

5,615.25 
3,231.51 

Indianapolis,  Ind 

Wilmington,  Del 

Total 

I^AtiiiflR  Citv  Itfn 

Louisville,  Ky 

8,497,768 

1,662,842.96 

Summary  of  merchandiae  in  bond  without  approMemmt, 


Tear. 

Valucg. 

Duties. 

1891 

$3,497,768 
3. 036, 260 

$1,662,242.96 
1,326,3U.07 

1890 - 

Increase  in  1891 ,  . ,  - ,  - 

461,506 

335,898.88 

Number  of  immigrants  and  passengers  arriving, 

1891 42,004 

1890 28,567 

Increase  in  1891 13,437 

Amount  of  duties  collected  in  1891 $3, 689, 600. 96 

Miscellaneous  customs  receipts 77, 321. 26 

Total  receipts  for  1891 3,766,922.22 

Total  receipts  for  1890 2,951,827.23 

Increase,  1891 815,094.39 

Duties  due  on  merchandise  in  bond,  1890 132, 104. 20 

1891 127,027.03 

Decrease  in  1891 5,077.17 

Summary  of  dutiesj  X891. 

Duties,  etc. ,  collected $3, 766, 922. 22 

Due  on  merchandise  in  bond 127, 027. 03 

Due  on  merchandise  in  bond  with  and  without  appraisement 1, 678, 026. 01 

Total 5,571,975.26 

Vessels  built. 


Year. 

No. 

Gross  tons. 

Net  tona. 

1891           

23 
26 

2,605.07 
4,196.11 

2,095.61 
3,197.35 

1890 
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Entran<:eH  and  clearances. 

Vessels  entered  from  foreign  ports — 

American:  Tana. 

SaU 64^376 

Steam 234 

Foreign : 

Sail 14^618 

Steam 627,527 

706,756 
Vessels  cleared  for  foreigti  ports — 
American : 

SaU 44,553 

Steam 3,763 

Foreign : 

SaU 11,124 

Steam 845,775 

905, 215 

Vessels  entered 706,755 

Vessels  cleared 905,215 

Total  foreign  for  1891 1,611,970. 

Total  foreign  for  1890 1,956,226 

Decrease  in,  1891 344,256 

Vessels  entered  coastwise,  1891 : 1, 882, 341 

Vessels  cleared  coastwise,  1891 1, 501, 158 

Total  coastwise,  1891 2,883,499 

Total  coastwise,  1890 2,281,135 

Increase,  1891 602,364 

REC  APITU  LATION. 

Total  foreign  tonnage  in  and  ont,  1891 1, 611, 970 

Total  coastwise,  1891 2,883,499 

Total  tonnage  in  1891 4,495,469 

Total  tonnage  in  1890 4,237,361 

Increase,  1891 258,108 

STATISTICAL  RECAPITULATION. 

Dutiable  merchandise  has  increased $3,455,360 

Free 3,960,124 

Domestic  exports  have  decreased 9, 614, 988 

Total  tonnage  of  record,  foreign  and  coastwise,  increased 258, 108 

Increase  in  duties  collected $815,094.39 

Decrease  in  duties  on  merchandise  in  bond 5, 077. 17 

Increase  in  merchandise  in  bond,  with  and  without  appraisemeut 334, 162. 88 

Decrease  in  the  number  of  vessels  built 3 

It  is  necessary  to  add  but  little  in  the  way  of  comment  to  the  foregoing  tabulated 
statement,  which  is  suggestive  in  itself  of  the  prosperity  of  the  port.  It  is  most 
p'atifying  to  note  the  increase  of  $815,094.39  in  the  customs  receipts  over  the  preced- 
ing year.  The  renewal  of  the  sugar  industry  is  a  source  of  i)ermauently  added  wealth 
to  the  business  of  the  city  of  Baltimore. 

Experience  demonstrates  that  the  major  part  of  American  vessels  engaged  in  the 
coastwise  trade  are  not  required  to  enter  and  clear  at  the  custom-house.  A  recent 
examination  into  the  number  of  vessels  of  three  himdrcd  tons  re^ster  and  upward 
BO  engaged  developed  the  fact  that  there  wore  4,540  vessels  arriving  and  departing 
jQrom  this  port  not  required  to  enter  and  clear,  aggregating  2,270,000  tons. 

The  foreign  tonnage  shows  a  light  falling  off  over  that  of  last  year,  owing  chiefly 
to  the  scarcity  of  grain  shipments  to  foreign  countries.    The  indications  for  the 

KNa  91 78 
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balance  of  the  year  1891  and  the  inooming  year  1892  point  to  a  large  increase  in  thai 
business. 

The  exportation  of  fresh  beef  has  developed  daring  the  present  year  from  396  tons 
to  3,6d0  tons.  There  has  also  been  a  preceptible  increase  in  the  transportation  of 
canned  beef,  bacon,  pork,  lard,  illnnunatinff  oil,  cotton,  rosin,  and  bitaminons  coal, 
with  a  heavv  decrease  in  com,  wheat,  and  flour,  a  falling  off  of  ahnost  $12,000,000  in 
the  Talne  of  the  erportation  of  these  articlias  alone. 

In  imports  there  has  been  a  marked  increase  throughout.  More  especially  is  the 
increase  noticed  in  iron  ore,  tin  plate,  soda  ash,  foreign  fruitS;^  muriate  of  jKitash. 
coffee,  rice,  cement,  toys,  wool,  and  cotton  cloths. 

There  are  17  regular  lines  of  ocean  steamers  trading  from  this  to  foreign  ports, 
representine  60  steamships,  ran^ng  in  net  tonnage  from  1,800  to  6,000  tons  each. 
Three  new  fines  were  establishc^L  during  the  past  year  to  Hayre,  France,  Rotterdam^ 
Holland,  and  Brazil  in  South  America.  Three  new  steamships  only  were  added 
during  the  past  12  months  to  those  employed  by  established  lines. 

The  average  draft  of  water  of  vessels  in  the  foreign  trade  is  14  feet  for  sail  vessels 
and  18  feet  tor  steamers  belonging  to  the  various  lines.  Five  such  steamers,  draw- 
ing over  27  feet  of  water,  left  this  port  during  the  year,  passing  through  the  channel 
with  ease  and  safety.  There  are  1,159  vessels  documented  ana  hailing  from  the  cus- 
toms district  of  Baltimore,  representing  102,157  net  registered  tons. 

Respectfully  submitted. 

W.  M.  MABiNB,C^Z20ctor. 

Col.  Wm.  p.  Craighill, 

Cofpa  of  Engineers, 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
1870.  A  small  sum  bad  been  previously  expended  and  was  of  some 
advantage  to  navigation.  The  appropriation  of  1870  was  $50,000. 
Since  that  year  others  have  been  made.  The  last  was  $200,000,  Sep- 
tember 19, 1890.  The  total  expended  by  the  United  States  to  July  1, 
1891,  has  been  $1,221,505.56.  In  addition  the  city  of  Eichmond  hss 
expended  nearly  $500,000,  but  in  the  last  5  years  only  $50,000,  and  this 
near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Eichmond.  There  were 
besides  natural  obstructions. 

Eockett's  Eeef  and  Eichmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Eich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off,  which  now  saves  5^  miles  of  diflScult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  corre- 
sponding to  14.5  feet  at  low  tide,  to  Eichmond,  with  a  channel  width  of 
180  feet  from  Harrison  Bar  to  Eichmond  Docks,  the  excavation  in  rock 
to  be  IS^  feet  at  full  tide.  This  plan  was  well  advanced  when  Congress, 
by  act  approved  July  6, 1884,  adopted  the  project  of  22  feet  at  meiin 
low  tide  from  Eichmond  to  the  sea.  Operations  during  the  past  year 
have  been  conducted  in  accordance  tlierewith.  In  carrying  it  out  ftir- 
ther  a  large  amount  of  excavation  will  be  in  solid  rock,  and  the  cost 
will  necessarily  be  gieat.  The  ^^idtli  to  be  given  to  the  channel  is  400 
feet  from  the  sea  to  City  Point,  300  feet  from  City  Point  to  Drewry 
Bhiff,  and  200  feet  from  thence  to  Eichmond.  The  metliods  employed 
for  improving  the  river  consist  in  dredging,  rock  excavation,  and  the 
contraction  of  the  water  way  by  means  of  dikes  or  jetties. 


Digitized  by  VjOOQ IC 


APPENDIX  I — REPORT  OF  COLONEL  CRAIOmLL. 


1235 


Mr.  C.  P.  E.  Burgwyn  bas  continued  the  efficient  resident  engineer  of 
the  work.    His  detailed  report  is  appended. 

Decided  gain  has  been  made  in  the  last  year  in  the  improvement  of 
the  navigation  by  the  work  done  under  the  existing  contracts,  and  more 
may  be  confidently  expected  from  the  expenditure  of  the  funds  still 
available.  * 


Money  sUitement. 

July  1,  1890,  balance  unexpended '. $785. 87 

Amount  appropriated  by  act  api)rovetl  September  19, 1890 200, 000. 00 

20(),  785. 87 
57,828.22 


June  30,  1891,  amount  expended  durinj^  fiscal  year. 


July  1, 1891,  balance  unexpende<l 142, 957, 65 

.July  1,  1891,  outstanding  liabilities $2, 000. 00 

July  1,  1891,  amount  covered  by  uncomidoted  contracts 107, 693. 83 

109, 693. 83 

July  1,  1891,  balance  available 33,263.82 

Amount  (estimated)  required  for  completion  of  existing  project 3, 736, 070.  45 

Amount  that  C4in  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  ^md 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  and  excavating  rock  from  the  channel  of  James  River y 
Virginia,  and  for  the  construction  of  mattress  dike  andjettiesj  opened  December  9,  1890, 
at  1£:05  p,  m. 


"So.        Kaine  and  address  of  bidder. 


A.  27,600 

cubic 
yards  dis- 
integrat- 
ed rock, 
Kiclimond 
to  Steam's 
Dike,  per 
cnbicyard. 


ring  and 
>ile,AlA. 


Jetty 


Alabama    Dredi 

Company,  Mot 
James  F.  Bradley,  Manchester,  Vu, 

L.  A.  Guy,  Richmond,  Va 

W.  Hampton  Curtis,  Kichmond, 

Va 


Chester  T.  Caler,  Norlolk,  Ya. 
James  T.  Vaughan,  Richmond,  Va. 

W.  8.  Gunn,  luchmond,  Va 

American    Dredging   Company, 

Philadelphia,!^ 

C.  D.  Langnome,  Richmond,  Va. . 

O.J.Jennings,  Fulton,  N.  Y 

Anson   M.  JSimgs,  X'avetteville, 

N.Y 


Prices  to  excavate  and  deposit. 


$1.35 


B.  3,750 

cubic 

yards  solid 

rock, 
Richmond 
to  Steam's 
Dike,  per 
cnbicyard. 


$6.40 


yan] 
int€ 
ed: 
Ste 
Dil 
Go< 
Ro 
per 

y< 


$1.35 


$6.40 


2.25  I 
2.40  ' 
2.00  i 

2.00  I 

1.10 ; 


.45 
.47  ! 
.40  I 

.40  I 
.45 


2.26 
2.40 
2.00 

2.00 
1.10 


$1.35 


$6.40 


Baltimore    Dredging   Com  pan  v,  ' 
Baltimore,  Md *...(. 


1.50  ' 
1.45  I 


8.00 
0.15 
8.00 
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Ahatraot  of  proposals  far  dreding  and  excavating  rock  from  the  channel  of  James  Biver, 

Virginia f  e<c.— Continued. 


Name  and  address  of  bidder. 

Prices  to  excavate  and  deposit. 

Construct. 

No. 

G.  34,800 
cubic 
yards 

Joode*s 

Rocks  to 

Randolph 

Flat^per 

cubic 

yard. 

I 
C 
t 

DO 
>h 

D 

; 

ic 
yara. 

J.  48,000 
cubic 
yarda 

sand  at 

^lissr- 

Reach, 
per 
cubic 
yard. 

K.  85,. 
000  cu- 
bic 

yards 
clay  at 
Dutch 

Gap. 
percu- 
*bio 

yard. 

L.  2,150 

linear 

feet 

mat- 
tress 
dike, 
per 
linear 
foot. 

M.  2,700 
linear 
feet  jet- 
ties, per 
linear 
foot. 

1 

Ahibama  Dredging   and  Jetty 
Company,  Mobile,  Ala 

$0.40 

^ 

Jaa.  F.^nuUey,  Manchester,  Ya. . 

1 

$2.47 
2.84 

1.79 

$2.84 
8.11 

B 

T.   A   Out.  TtinhniAnil.  V» 

1               1 

4 

W.  Hampton  Curtis,  Richmond, 
Va 

[ 

2.49 

5 

James  T.Yanfi^,  Richmond,  Ya 

W.  S.  Gunn,  ^chmond,  Ya 

American  Dredging  Company, 
PhiladelpMi^flh 

.24 

.16 
.20 

2.26 
2.40 
2.00 

2.00 
6.15 

.34 

.28 
.25 

.16 

.16 
.16 

$0.50^ 
.68 
.50 

.50 
.30 

fi 

7 

8 

3.00 
3.00 

3  00 

9 

10 

C.  D.  Langhome,  Richmond,  Ya . . 
0.  J.  Jenxungs,  Fulton,  N.  Y 

3.00 

11 

Anson  H.  Bangs,  Fayetteville, 
N.Y - 

2.57 

8.20 

12 

Baltimore  Dredging  Company, 
B«ltimi>rft,MdT..              ... 

.2*A 

.34i 

.161 

SUMMAEY  BY  TOTALS. 


Total  to  excavate  and  deposit. 

No. 

A.  Disinte- 
grated   rock, 
Richmond  to 
Steam's  Dike. 

B.  Solid  rock 

Richmond  to 

Steam's 

Dike. 

C.  Disente- 

grated    rock. 

Steam's  Dike 

toGoode'sRock. 

D.  Solid  rock. 

Steam's  Dike 

to  Goode's 

Rock. 

E.  Disinte- 
grated rock  at 
Goode's  Rock. 

F.  Solid  rock 

atGoode*a 

Rock. 

1  

$37,260 

$24,000.00 

$39,825 

$40,960 

$4,320 

$28,800 

2 

3 

' 

4                1      

... 

5                 1                 12, 420 

8,437.50 
9,000.00 
7,  500. 00 
7,500.00 
4, 125. 00 

13, 275 
13,865 
11,800 
11,800 
13,275 

14,404 
15,360 
12,800 
12,800 
7,040 

6                 '                 12, 972 

' 

7                                  11, 040 

S"'..'.'....                  11.040 

9 12,420 

10                 1      

4,800 
4,640 

36,000 
27,675 
36,000 

11                 1     

12*1           

Total  to  excavate  and  deposit. 

Constract. 

No. 

G.  Gravel 
GrOode's 
Rock  to 

Randolph. 

I.  Coarse 
sand,  Ran- 
dolph to 
Falling 
Croekf 

J.  Sand  at 
Klngsland. 

K.  Clay 

at  Dutch 

Gap. 

L.  Mattress 
dike. 

M.  Jetty. 

Grand 
totaL 

1  

1 

2 

$5,310.50 
6,106.00 
8,848.50 

$7,668 
8,397 
6,723 

3 

4     

5    

$8,439.00 
9, 048. 00 
8,352.00 
5,568.00 
6,960.00 

$35,397 
36,939 

$7, 740. 00 
8, 160. 00 

$42,925 
45,050 

6 

7           

8 

28,728 
25,650 

7,680.00 
7,680.00 

42,500 
25,500 

6,450.00 
6,450.00 

8,100 
8,100 

$182,066 

9 

149, 515 

10           

11 

5,520.50 

8,883 

12 

.S.421.fll 

36, 6i2. 25 

7,920 

Contract  with  W,  Hampton  Curtis  for  items  L  and  M. 

Contract  with  C.  D.  Langborne  for  items  A,  B,  C,  D,  E,  F,  G,  I,  and  J. 

Bids  for  items  H  and  K  rejected. 
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Atntract  of  propo»als  far  dredging  in  the  Jatnes  Biver,  Virginia,  near  Hichmond  and  at 
Kingaland  Beadk,  Opened  December  23, 1890,  at  12:05  p,  m. 


No. 


Name  and  addreaa  of  bidder. 


C.  B.  Laoffhome,  Biolunond,  Ya . . . , 

CT.Caler,  Norfolk,  Va 

James  T.  Yaughan,  Bichmond,  Va. 


Sxcavate  and  deposit. 


IMsinte- 
grated  rocX 
near  Bich- 
mond, per 
oubicyard. 


Solid  rock 
near  Rioh- 
mond,  per 
cubic  yard. 


♦0.45  I 


ILIO 
1.04 


Sand  at 
Kingsland 
BeaSi,  per 
cable  yard. 


$0.16 
.13 
.16* 


Total. 


to.  COO 
7,440 


Contract  with  C.  T.  Caler. 


Ahetraet  of  propoaaUfor  dredging  in  the  James  Biver,  Virginia,  near  Bichmond,  opened 
ApHl  1,  1891,  at  12:05  p.  «. 


Name  and  address  of 
bidder. 

Time. 

Bxcavate  and  deposit. 

No. 

Commence. 

Complete. 

Sand 

per  cubic 

yard. 

Bowlders 

per  cubic 

yard. 

foot. 

TotaL 

1 
7 

C.T.  Caler,  Norfolk,  Va.. 

James  T.  Yanghan, 
Siohmoud,Ya. 

Wben  get  through 

at  KBigsland. 
At  once 

30  days. 
30  days. 

0.441 
44 

$3.00 
S.00 

$1.03 
1.00 

$2,807.50 
2,755.00 

Contract  with  James  T.  Vaughan. 


beport  op  mr.  c.  p.  e.  burgwyn,  assistant  engineer. 

Enoinbeb's  Office, 
Bichmimd,  Va.,  July  1, 1891, 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  connected 
with  the  improvement  of  the  James  River  for  the  fiscal  year  ending  June  30,  1891 : 

At  the  conmiencement  of  the  year,  uamely,  Jul}'',  1890,  all  field  operations  connected 
with  the  improvement  of  the  river  had  ceased,  owing  to  the  exhaustion  of  the  ftinds 
available. 

Shortly  afterward  the  office  was  closed  and  the  office  force  scattered,  so  that  when 
the  river  and  harbor  act  became  a  law  in  September  some  oonaiderable  time  elapsed 
before  it  was  possible  to  begin  the  work  again. 

The  operations  were  mainly  a  continuance  of  the  work  of  last  year  and  consisted 
in  the  further  prosecution  of  the  survey ;  in  removing  a  bar  at  Ricnmond,  created  by 
the  frequent  freshets ;  in  widening  and  deepening  the  channel  from  lachmond  to 
Steams  Dike,  and  from  Steams  Dike  to  Gfoode  Rocks;  in  the  construction  of  win^ 
dams  at  Wilton;  in  the  construction  of  a  training  wall,  and  in  dredging  the  chann^ 
at  Kingsland;  and  in  the  removal  of  a  part  of  the  slide  at  Dutch  Gap. 

SUBVEY. 


As  soon  as  practicable  a  field  force  was  organized  and  the  work  of  the  survey  waa 
commenced  from  the  point  where  it  was  discontinued  last  year^  vi^,  Jordan  Foint. 
The  force  remained  in  the  field  until  the  last  of  February,  when  it  was  discontinued 
for  the  time  being  and  the  working  up  of  the  notes  was  beffun.  The  soundings  were 
taken  from  Jordan  Point  to  Hog  luand,  a  distance  of  33  miles,  with  the  exception  of 
a  stretch  of  about  3  miles  in  the  very  wide  water  opposite  the  mouth  of  the  Chicka- 
hominy  l^ver,  where  the  high  winds  prevalent  in  the  winter  season  of  the  year 
rendered  it  more  difficult  to  operate  than  at  some  future  time.  Four  hundred  and 
twenty-one  lines  of  soundings  were  taken,  varying  in  length  from  1,000  feet  to  about 
3  miles.   The  maps  resulting  from  this  survey  have  aU  been  plotted,  and  the  sections 
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are  now  being  selected  tcom  whicli  to  calculate  the  high  tide  and  the  low  tide  aaresL 
the  mazimmn  and  the  mean  depth,  the  position  of  the  center  of  area,  the  width,  ana 
the  tidal  Tolnme  in  between  the  sections. 


FRESHETS. 

The  past  year  has  been  memorable  on  account  of  the  number  of  freshets  which 
have  occurred,  not  individually  so  extremely  high,  bat  their  continued  frequency 
has  been  such  as  to  interfere  greatly  with  the  execution  of  the  contract  work. 
Their  effects  upon  the  channels  and  in  behind  the  training  walls  and  wing  dams 
have  enabled  a  very  complete  study  to  be  made  of  the  action  brought  about  by  the 
works  of  contraction. 

Excepting  in  the  harbor,  where  a  freshet  invariably  deposits  a  large  quantity  of 
sand,  the  action  between  the  city  and  Drewry  Bluff  has  been  slight  and  may  be 
described  as  follows :  A  deposit  of  some  considerable  quantity  of  sand  has  taken 
place  in  behind  the  training  wall  on  the  right  bank  from  the  first  wing  dam  to  a 
location  about  opposite  the  Chesapeake  and  Ohio  wharves,  a  distance  of  about  half 
a  mile.  In  the  channel  between  tnese  points  no  deposit  of  any  kind  was  observed. 
Between  the  Chesapeake  and  Ohio  wharves  and  GU>ode  Rocks  some  small  amount  of 
sand  was  denosited  in  the  pockets  which  had  been  left  in  the  dredging  of  the  disin- 
tegrated rocK,  and  some  small  amount  of  mud  was  thrown  down  opposite  the  mouth 
of  Goode  Creek.  There  was  but  little  deposit  behind  the  training  walls,  and  over 
this  section  it  is  doubtful  if  as  much  as  2,000  cubic  vards  of  movaole  material  was 
shifted  into  the  channel  by  the  coiitinuous  action  of  all  the  freshets.  There  does 
not  appear  to  be  any  deposit  in  the  narrow  channel  through  Goode  Rocks.  Just 
below  Goode  Rocks  there  appears  to  be  a  slight  deiK>sit  of  sand,  but  it  was  only  a 
few  hundred  feet  in  length,  and  it  may  be  scattered  by  the  tidal  action.  From  the 
lower  end  of  Goode  Rocks  to  Drewry  Bluff  no  appreciable  change  has  been  detected 
either  behind  the  training  walls  or  in  the  river.  Between  Drewry  Bluff  and  Dutch 
Gap,  the  onl^r  point,  where  systematic  observations  were  taken  was  at  Eingsland. 
Here  a  training  wall  was  in  process  of  construction,  and  dredging  was  going  on 
simultaneously  with  the  occurrence  of  the  freshets.  The  action  upon  the  dre^ed 
channel  was  to  roimd  off  the  sides.  This  greatly  improved  the  n9>vigable  channel, 
though  it  might  technically  be  said  to  have  deteriorated  the  dredged  channel.  This 
deterioration,  if  any,  has  not  amounted  to  more  than  2  feet  in  a  depth  of  cutting  of 
about  6  feet.  Below  the  location  of  the  dredged  channel  a  scour  was  induced 
amounting  to  as  much  as  4  feet.  A  map  made  after  the  freshets  were  over  showed 
by  soundings  a  continuous  depth  of  25  &et  at  full  tide  through  this  much  dreaded 
barrier,  and  it  is  believed  that  a  vessel  can  be  carried  through  drawing  23  feet.  To 
render  the  channel  stable  the  remainder  of  the  dredging  contemplate,  amounting 
to  about  48,000  cubic  yards,  should  bo  done.  This,  it  is  confidently  exx>ected,  will 
ameliorate  the  navigation  of  this  reach  for  many  years  to  come. 

On  the  whole,  the  freshet  action  at  l^ingsla'nd  was  much  more  beneficial  than 
hurtful. 

The  construction  of  the  training  wall  was  carried  on  successfully  notwithstanding 
the  freshets.  As  this  trailing  wall  was  in  some  places  built  in  water  15  feet  deep,  it 
speaks  volumes  for  the  adaptability  of  the  styh^  of  the  training  wall  to  the  necessities 
of  the  occasion,  to  state  that  an  8-foot  freshet  went  over  the  dike  when  it  was  in  an 
inco^nplete  condition  without  injuring  it  appreciably.  At  and  below  Dutch  Gap  the 
action  of  the  freshet  has  not  been  detected  as  having  made  any  marked  change  of 
condition. 

The  effect  of  these  numerous  freshets  has  thus  been  fully  described  in  order  to 
put  upon  record  how  slight  their  efl\)ct  now  is  upon  the  navigable  condition  of  the 
river,  and  to  observe  how  erroneous  is  the  impression  that  the  channels  are  contin- 
ually filling  up. 

The  following  is  a  list  of  the  freshets  that  have  occurred  since  January,  1890,  and 
the  height  to  which  they  have  risen  above  mean  low  tide  at  Richmond. 


Data. 


Remarks. 


Febniary  9, 1S90  . 
Jaanaiy  12, 1891  . 
February  10, 1891 
February  24, 1891 
March  IS,  1891... 
March  24, 1891... 
Maroh30,1891... 
April  3, 1891...  ,. 
April  12, 1891 .  /. 
MAy30,1891 


Strong  water  9th  to  14t1i. 
Strong  water  23d  to  end  of  month. 
Height  of  rise  at  11  p.  m. 
Strong  water  ftevoral  days. 
Strong  water  28th,  2»th,  and  30th. 
Strong  water  several  days. 
Water  rose  from  3  a.  m.  to  12. 
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As  pieYionsly  mentioned,  these  fresliet»  created  a  bar  near  Richmond,  which  was 
taken  out  partly  by  the  United  States  and  partly  by  the  city  of  Bichmond.  That 
taken  oat  by  the  United  States  consisted  of  4,581.4  cubic  yards  of  sand,  and  was  exe- 
cuted in  April  in  9^  days. 

RICHMONl>  TO  STEARN  DIKE. 

The  work  done  here  consisted  in  widening  and  deepening  the  channel,  and  was 

grosecuted  under  contracts  with  two  separate  parties,  C.  T.  Calor  and  C.  D.  Lang- 
orne.  The  nature  of  the  excavation  was  such  as  to  preveut  the  contractors  from 
making  the  required  depth,  on  account  of  the  solid  rock  present.  However,  the 
depth  was  made  over  by  far  the  larger  part  of  it,  and  the  success  in  getting  down  so 
frequently  to  the  required  depth,  namely,  22  feet  at  low  tide,  without  blasting  at  all, 
is  one  of  the  most  encouraging  features  connected  with  this  part  of  the  rivet.  The 
following  is  a  summary  of  the  work  done  t 


I 


Cubic  yards. 


Date. 


Biaiiite- 
grat«d. 


1891.  I 

Jniaazy ,    3, 782. 3 

Febmary '    2, 879. 3 


March.. 


2,386.( 


April i    3,724.7 

Hay : 6,608.8 

June I    9,327.8 


28,519.0 


SoUd. 


550.1 
101.9 

42.9 
2.9 

56.4 
125.9 


Total. 


4,388.4 
2,781.2 
2,439.6 
3,727.6 
6,664.7 
9,453.7 


29,380.1 


BTEAKN  DIKK.TO  GOODE  ROCKS. 

This  work  was  prosecuted  very  vigorously  and  satisfactorily  by  the  contractor, 
Mr.  C.  D.  Langhorne.  This  reach  in  the  river  was  by  far  the  one  most  dangerous  to 
navigation.  Tlie  material,  as  a  general  thing,  consisted  of  points  of  solid  rock  in  a 
matrix  of  material  more  or  less  decomposed.  Where  the  material  was  not  sufficiently 
disintegrated  to  be  gotten  up  by  the  dredges  there  still  remain  certain  points  which 
will  require  drilling  and  blasting  before  the  final  depth  can  be  obtained,  but  the 
largo  ouantity  of  material  gotten  out  at  this  low  price  enables  enough  to  be  saved 
from  the  original  estimates  to  execute  the  necessary  drilling  and  blasting,  and  still 
bring  the  completed  cost  within  the  estimated  limits.  The  required  depth,  namely, 
22  feet  at  low  tide,  was  obtained  in  only  a  few  places.  In  general,  the  depth  of  17 
feet  at  low  tide  was  obtained,  although  there  are  some  few  hunps  with  only  14  feet 
over  them.    The  following  is  the  summary : 


January  .. 
February . 


Bate. 


1891. 


Cubic  yardM. 


DiHintc- 
grated. 


7,440.2 

-# '  4,512.8 

Maieh  .1 i  4,054.6 

April ,  4,57:J.8 

May '  6,739.8 

June t  7,360.4 


35. 282. 1 


Solid. 


609.7 

5:e.7 

297.7 

64.2 

236.0 

228.6 


2,058.9. 


Total. 


8,140.4 
5,045.5 
4,952.3 
4,638.0 
2,976.8 
7,589.0 


37,341.0 


GOODE   KOCKS. 

Work  was  begun  on  these  rocks  on  the  27th  of  December  but  was  almost  immedi- 
ately interrupted  by  ice.  One  dredge  went  through  the  old  cut  in  the  early  part  of 
January  to  see  if  there  had  been  any  lodgment  of  material  from  past  yearn.  The 
dredge  scraped  up  some  little  gravel  and  a  few  pieces  of  solid  rock,  but  after  work- 
ing a  week  and  getting  so  little  the  operations  at  this  point  were  temporarily  stopped 
until  the  new  cut  ahomd  have  been  thoroughly  drilled  and  blasted. 
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On  aocount  of  the  many  freshets  it  was  not  until  June  that  arrangements  for  this 
were  completed.  Preparation  has  been  made,  however,  to  prosecnte  this  work  with 
two  drills  and  two  platforms,  and  there  is  every  indication  that  the  contractor  y^iH 
push  this  work  with  the  same  vigor  he  has  pushed  the  other.  In  January  32.4  cubic 
yards  of  disintegrated  and  45.5  cubic  yards  of  solid  material  was  removed.  In  June 
nine  holes  were  drilled,  a^gregrating  57  feet,  and  55.7  cubic  yards  of  material  dassi- 
fied  as  disintegrated  and  48.1  cubic  yards  of  material  classified  as  solid  were  removed. 

WING  DAM  AT  WILTON. 

This  work  was  carried  on  under  a  contract  with  W.  Hampton  Curtis,  who  experi- 
enced delay  in  securing  material  at  the  right  time.  The  nature  of  the  improvement 
was  designed;  for  two  purposes;  first,  to  narrow  the  width  of  the  liver  at  this  point 
so  as  to  create  a  scour  and  thus  sweep  the  sand  into  the  deep  holes^below;  and  the 
second  was  to  provide  in  behind  the  wing  dams  a  place  of  deposit  for  a  portion  of 
the  material  excavated  above  in  the  future  operations  from  Randolph  Flats  to  Fall- 
ing Creek. 

The  st^le  of  the  wing  dam  is  the  same  as  that  previously  used  on  the  river,  and  no 
description  is  needed  here.  They  were  twelve  in  number.  While  the  work  may 
not  be  called  completed^  yet  it  is  in  such  a  state  as  to  have  complete  action  i  that 
is,  all  the  piles  are  driven,  most  ol  the  sheet  piling,  the  bracing,  and  the  oapping 
completed,  and  about  half  of  the  mattress  brush  is  in  position.  Quite  a  severe 
freshet  came  upon  the  work  when  in  an  incomplete  condition,  but  with  the  excep- 
tion of  about  40  feet  at  the  end  of  one  of  the  wing  dams  no  damage  appreciable  was 
done. 

The  following  represents  a  summary  of  the  work  done: 


Piles 
driven. 

Feet  of 

brush 

mattress 

laid. 

Tons  of 
mate- 
rial in 
weight- 
ing. 

Linettf  feet  oonstracted. 

Date. 

Sheet 
piling. 

WaJing. 

Capping. 

1891. 
April 

191 
98 
162 

306 

1,152 

739 

Majt                 

2,498 
1,066 

June      . 

i.TftS 

nftAQ 

353  5 

Total   

451          i.7fl.<) 

586.9 

2,193 

3,664 

353.5 

Work  was  begun  after  the  completion  of  the  contract  at  Kingsland,  on  the  9th  of 
April.    As  far  as  observed  it  has  answered  its  purpose  well. 

KINGSLAND. 

The  work  here  consisted  in  dredging  a  channel  and  constructing  a  training  wall. 
Both  works  were  carried  on  under  contract;  that  of  dredging  with  C.  T.  Caler,  and 
that  of  the  training  wall  with  W.  Hampton  Curtis.  The  dredging  was  limited  to 
two  through  cuts  and  a  third  partial  cut,  all  made  to  22  feet  at  low  water.  Dredg- 
ing was  begun  on  the  5th  of  February,  and  was  pushed  through  to  completion  on  the 
I7th  of  April,  No  special  difficulty  was  experienced,  except  at  one  place  extending 
down  the  cuts  for  about  800  feet,  where  a  network  of  gravel  mingled  with  large 
bowlders  was  encountered.  This  is  probably  the  nucleus  of  the  bar,  and  is  one  of 
the  reasons  of  its  existence.  The  dredges  succeeded,  however,  in  cutting  through 
this  obstruction,  and  the  indications  are  that  the  channels  thus  obtained  will  remain 
with  but  slight  deterioration. 

As  there  is  quite  a  current  through  this  reach  during  a  jfreshet,  it  might  hereafter 
be  good  practice  in  making  cuts  to  go  several  feet  below  the  required  deptii,  in  order 
to  allow  for  the  unavoidable  filling  in  while  the  currents  are  adjusting  the  bottom 
to  the  altered  condition  of  things.    The  following  is  a  summary  of  the  excavation: 


Date. 

Sand  and  g 
ravel. 

Bowldfln. 

Pebmary 

1891. 

Cubic  yards. 
14,892.2 
16,882.0 
8.195.0 

Cubic  yardt, 
43.0 

March ! 

19.9 

April 

32  8 



Total 

39,969.2 

95  7 
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As  this  was  the  shoalest  point  on  the  river,  the  outtinc  through  the  bar  opened  up 
a  deeper  draft  as  far  as  Goode  Rocks,  a  distance  of  8  miles  nearer  Richmond.  The 
ireshets  that  have  passed  over  it  since  the  dredging  was  done  do  not  appear  to  have 
affected  Uie  cuts  except  as  previously  indicated,  and  it  is  confidently  believed  that 
this  great  obstruction  to  the  navigation  of  the  river  has  been  permanently  improved. 
The  piaotical  available  draft  through  the  reach  is  now  23  feet  at  high  tide. 

TRAINING  WALL.— KING8LAND. 

The  work  on  the  construction  of  the  training  wall  was  begun  in  January  by  col- 
lecting materials,  etc.,  and  the  actual  driving  of  the  piles  commenced  on  the  2d  of 
February.  The  work  was  pushed  through  continuously  to  completion  on  the  9th  of 
April,  notwithstanding  the  many  freshets.  The  following  is  a  summary  of  the  work 
done: 


Bate. 


Piles 
driveai. 


Cnbio  yards 
gravel  used. 


Cordflof 
brash  used. 


1891. 

Febrasry 

Moroh 

AprU 


400 

271 

5 


4,708.1 
«07.7 


727.2 

1,078.0 

75.0 


676 


&,315.8 


1,880.2 


Total  length  of  training  wall  was  2,907.8  feet. 

DUTCH  GAP. 

As  reported  in  previous  years  the  large  amount  of  material  which  had  formed  an 
island  m  the  gap  by  sliding  forward  from  the  main  body  of  land  was  an  object  of 
Bolicitude,  and  the  success  of  the  contractor  at  the  work  last  year  justified  the  infer- 
ence that  the  bids  for  ezecutins  the  work  would  be  reasonable  this  year,  but  as  the 
lowest  bid  received  was  double  that  for  which  the  work  had  actually  been  done 
these  offers  were  rejected,  and  an  agreement  was  later  entered  into  with  C.  T.  Caler 
to  remove  as  much  as  12,000  cubic  yards  at  15  cents,  with  the  privilege  of  extending 
the  amount  to  85,000.  He  began  the  work  promptly  at  the  termination  of  his  Kings- 
land  contract,  and  pushed  it  satisfactorily  until  the  28th  of  May,  when  he  was  com- 
pelled to  stop  the  work  in  order  to  carry  out  contracts  elsewhere.  During  April  he 
excavated  6,163.6  cubic  yards,  and  in  May  13,847.3.  making  a  total  of  20,010.9.  There 
still  remains  about  65,000  cubic  yards  which  should  be  removed  before  the  work  can 
be  considered  as  in  a  satisfactory  condition.  As  a  bulkhead  has  been  purposely  left 
in  the  gap  to  facilitate  future  operation^  no  increase  of  depth  or  width  of  channel 
can  be  reported.  It  was  eminently  satisfactory  to  secure  the  excavation  of  such  a 
large  peroentaj^^e  of  the  material  at  so  reasonable  a  cost  and  to  discover  that  the  ex- 
cavation itseliwas  not  so  difficult  as  had  been  imagined. 

PRACTICAL  AVAILABLE  DRAFT. 

Although  the  soundings  as  taken  indicate  a  somewhat  greater  depth,  yet  such  can 
not  be  taken  as  the  practical  available  draft ;  some  allowance  must  be  made  for  the 
sagging  of  the  line.  After  deducting  from  the  indicated  soundings  for  this  purpose, 
thepractical  available  draft  at  high  water  may  be  stated  as  follows :  From  the  sea 
to  Warwick  Bar,  19^  feet:  from  -thence  to  Goode  Kocks,  17  feet;  over  Goode  Rooks, 
16f  feet;  from  Goode  Bocks  to  Richmond  (Chesapeake  and  Ohio  Railroad  Company's 
wharves),  18  feet. 

Very  respectfully,  your  obedient  servant, 

C.  P.  E.   BURQWYK. 

CoL  Wm,  p.  Craighill, 

Corps  of£ngimeer$. 


Digitized  by  VjOOQ IC 


1242      EEPOET  OP   THE   CHIEF   OP  ENGINEERS,  U.  S.  ARMY. 


COMMKKCIAL  STATISTICS. 
[Richmond,  Va.,  eastom-hoiise  report.] 

Veaseh,  Hi  earn  and  nail. 


Year  (mdJng— 

aeared. 

Entered. 

112^ 

TonnaTO 
enfcen^. 

Value  of 
export«. 

•Value  of 
imports. 

Semarks. 

June  80, 1880... 
June  80. 1891... 

445 

372 

469 

427 

880,172 
308,177 

399,503 
337,982 

$353,012 
195,072 

$58,657 
20,486 

The  Teesels  vari«^  in 
draft  from  6  to  26  iVrt. 

Shipped  from  other  points  on  therirer 
exclusive  of  Richmond  and  NewiK>rt 
News : 

(rrain 

Lumber 

Live  cattle 

Cord  wood 

Hay,  shucks,  etc 

Miscellaneous 


Tons. 


3,526 

155,307 

044 

182,853 

2.235 

35,145 


Total. 


379, 710 


Rdceived  at  other  points  on  the  river  ex- 
clusive of  Richmond  and  Newport 
News: 

Coal 

Lumber 

Hay,  shucks,  etc 

Iron 

Miscellaneoils. . : 


113 


440 
616 
512 
260 
966 


Total. 


115,814 


Shipped  from  Newport  News : 

6>al 

Cotton 

(train 

Luml>t*r 

Flour 

Tobacco 

Lard  and  crease 

Live  oatth* 

MiDccHaueuus 


703, 

Ifi, 

48, 

1«, 

41, 

4. 

4. 

6, 

117, 


Received  at  Newport  News : 

Colfee 

Ipdu 

Salt 

Miscellaueoiiti 


135 

915 

1,200 

157, 347 


Total 

Shipped  from  Richmond : 

f>>tton  *.!."!.'."!!.'."..!.'. 

C4raiu 

nour 

Tobacco 

Live  cattle 

Miscellaneous 


Total 

Received  at  Richmond: 

Coal 

Cotton 

Grain 

Lumber 

Lime  and  cement. . . 

Cord  wood 

Hay,  shucks,  etc. . . 

Ice 

Miscellaneous 


158,507 


22,000 
6,500 
2,100 

17,500 

16,542 
977 

42,500 


108, 110 


62,500 
1,450 
4,500 
5,410 
6,830 

22,500 
500 

42,000 

80,819 


Total 226,609 


Tons. 
Totals,  including  Richmond  and  New- 
port News: 
Shipped— 

Coal  .,..' SIS,*?"! 

Cotton 24.  R*' 

Grain r»4. 4*^. 

Lumber 175,  ?i:» 

Flour 58.67U 

Tobacco 20,  j.»i 

Lard  and  grease 4.?j: 

Live  oatde 7,  ?** 

Oordwood 182,  ^V: 

Hay,  shucks,  etc 2. 2:'» 

Miscellaneoas 195.^."^ 

Total 1,542.741 

Received- 
Coal 62,940 

Cotton 1.4-p«) 

Grain 4,.'>»« 

Liunl)er 6,  ai*6 

Lime  and  cement 6.  hS* 

Cord  wood 22.  .=»<>•» 

Hay,  shueks,  eto 1,  ul:i 

Conee l-^'i 

Iron l.ir. 

Salt l.'Ji*" 

Ice 42,  ("Xi 

MiscollancoiiH 261,  :u: 

Totol 411.101 


Total 1,054,912  ! 


Totaln,  iuclndinff  Richmond  and  exclud- 
ing NowTwrt  News : 
Shipp«*d— 

<:oh1 22,00i3 

Ck)tton 6, 500 

(Train 5.  ftS 

Lumber 165,307 

Flour 17.50i» 

Tobacco 16,542 

Live  cattle 1, 621 

Cord  wood 182,85;{ 

Hay,  shucks,  etc 2, 235 

Miscellaneous 77, 645 

Total 487,829 

RecMved— 

Coal 62,940 

(;otton 1,450 

Cirain 4,50<> 

Lumber 6,026 

Lime  and  cement 6,8% 

Cord  wood 22,500 

Hay,  shucks,  eto 1,012 

Iron 235 

Ice 42,000 

MisceUaneous 103,986 

Total 251,479 


Note. — By  some  it  is  claimed  that  the  commerce  of  Newport  News  shoald  be 
credited  to  the  James  Kiver,  and  by  others  not.  One  of  the  tables  shows  the  ton- 
nage exclusive  of  that  of  Newport  News,  and  another  includes  it. 
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I  3- 

PRELIMINARY  EXAMINATION  OF  PATAPSCO  RIVER,  MARYLAND,  FROM 
THE  CRAIGHILL  CHANNEL  TO  THE  SUGAR  REFINERY  WHARVES, 
CURTIS  BAY. 

[Printed  in  House  £x.  Doc.  No.  102,  Fiftj-flnt  Congrees,  second  session.] 

United  States  Engineer  Oppiob, 

Baltimarej  Md.,  December  13^  1690. 

General:  In  compliance  with  your  insixuctions  of  September  20, 
1890, 1  have  the  honor  to  submit  the  report  below  on  the  preliminary 
examination  of  "  Patapsce  Eiver,  Maryland,  from  the  Craighill  Channel 
to  the  sugar  refinery  wharves,  Curtis  Bay : " 

Curtis  Bay  is  the  lower  end  or  mouth  of  a  creek  or  estuary  entering 
the  Patapsco  Eiver  on  the  west  bank  about  4  miles  below  the  city  of 
Baltimore.  It  forms  a  nearly  circular  harbor,  with  a  natural  depth  of 
from  22  to  26  feet  of  water,  and  is  admirably  situated  for  industrial 
enterprises  needing  deep-water  connections  in  combination  with  the 
railroad  facilities  centering  in  Baltimore  City. 

At  this  point  are  now  located  the  following  industries:  Baltimore 
Sugar  Befining  Company,  with  a  present  paid-up  capital  of  $1,000,000, 
and  machinery  with  a  capacity  for  turning  out  per  day  1,500  barrels  of 
sugar,  reqturing  for  this  purpose  80,000  tons  of  raw  sugar  per  annimi; 
the  South  Baltimore  Car  Works,  with  an  annual  output  of  $1,250,000; 
the  South  Baltimore  Foundry,  with  an  annual  output  of  $300,000;  the 
Eyan  and  McDonald  Manufacturing  Company  (locomotives,  machinery, 
etc.),  with  an  annual  output  of  not  less  than  $500,000. 

The  Baltimore  and  Ohio  Eailroad  have  in  view  the  erection  of  large 
coal  piers  in  this  vicinity,  where  they  own  extensive  water  fronts;  and 
it  is  expected  in  the  near  future  to  establish  here  an  extensive  plant  for 
the  manufacture  of  steel  rails  and  plates. 

The  direct  connection  from  the  liu-ge  pier  of  the  sugar  refinery  to  the 
ship  channels  leading  to  Baltimore  intersects  what  is  known  as  the 
Fort  McHenry  division  in  a  distance  of  about  2J  miles. 

To  make  by  dredging  a  channel  from  the  main  ship  channel  of  a  width 
of  150  feet  at  bottom  and  of  a  depth  of  25  feet  at  mean  low  water  would 
cost  $25,000.  To  give  the  same  width,  but  a  depth  of  27  feet  at  mean  low 
water,  which  is  the  depth  of  main  ship  channel,  would  cost  $85,000. 

It  can  hurdly  be  doubted  that  with  deep  water,  a  good  harbor,  and 
cheap  land  and  rail  connections  with  the  whole  country,  this  locality  is 
destined  in  the  near  future  to  be  tlic  seat  of  very  large  manufacturing 
operations  in  addition  to  the  notable  ones  heretofore  named  as  already 
in  existence. 

In  view  of  the  facts  and  nnisons  set  forth  above,  and  of  the  present 
and  prospective  demands  of  <;onnnerce,  it  is  my  opinion  that  the  im- 
provement is  woi-thy  to  be  made  by  the  United  States. 

A  tracing  showing  the  locality  is  herewith.*  ^o  additional  survey  is 
necessary. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  U,  S.  A. 

*  Not  reprinted. 
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IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OF  CERTAIN  RIVERS  ON  WESTERN 
SHORE  OP  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA, 


REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAINS,  CaRPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE.^FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  1891,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Washington,  Dis- 

trict of  Columbia. 

2.  Potomac  River  at  Mount  Vernon,  Vir- 

ginia. 

3.  Occoqnan  Creek,  Virginia. 

4.  Aquia  Creek,  Virginia. 

5.  Harbor  at  Breton  Bay,  Maryland. 


6.  Nomini  Creek,  Virginia. 

7.  Patuzent  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 

9.  Urbana  Creek,  Virginia. 

10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Pamunkey  River,  Virginia, 


EXAMINATIONS. 


13.  St.  Leonard  Creek^  Maryland. 

14.  St.  Jerome  Bay,  Maiyland. 

15.  Piscataway  Creek,  Maryland. 

16.  Newport  Creek,  head  of  Wicomico 

River,  Charles  County,  Maryland. 

17.  Smith  Creek^  Maryland, 


18.  Nandua  Creek,  Virginia. 

19.  Potomac  Creek,  Virginia. 

20.  Upper  Machodoc  Creek,  Virginia. 

21.  [Ureat]  Wicomico  River,  Virginia. 

22.  Crane's  Creek,  Virnnia. 

23.  Piscataway  Creek,  Virginia 


United  States  Engineer  Office, 

Waahingtony  D.  0.,  July  10, 1891. 
GENERAii:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  year  ending  June  30, 1891,  on  river  and  harbor  works  in  my 
charge. 

Vejy  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Ideut  OoLy  Corps  of  Engineers. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A* 


1245 


Digitized  by  VjOOQ IC 


1246      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


IMPROVEMFA'T    OF    POTOMAC    RIVKR    AT    WASHINGTON,    DISTRICT   OF 

COLUMUJA. 

Before  the  commencement  of  this  improvement  the  channel  to  George- 
town, D.  C,  was  narrow  and  crooked,  and  had  not  sufficient  depth  to 
meet  the  needs  of  commerce.  Vessels  drawing  16  feet  often  grounded 
at  high  tide  above  Long  Bridge,  and  frequent  di^t^dging  was  nee^«»sary 
to  maintain  even  this  deptli.  The  channel  was  narrow^,  as  the  ai>pro- 
priations  for  dredging  were  too  small  to  provide  for  more  than  a  nsu-- 
row  cut  through  the  bar.  The  Washington  Channel  was  narrow  and 
shoal,  and  inadequate  to  the  wants  of  commerce.  Extensive  mud  fiats 
existed  along  the  city  front  from  Observatory  Hill  to  a  point  opposite 
the  arsenal. ,  Below  Long  Bridge  these  flats  were  separated  from  the 
city  front  by  the  Washington  Channel.  The  greater  portion  of  these 
flats  was  exposed  at  low  tide  and  covered  at  high  tide  by  water  XK>lluted 
by  the  sewage  of  the  city.  At  the  foot  of  Seventeenth  street  NW,  a  4arge 
sewer  discharged  directly  upon  the  flats.  These  conditions  rendered  a 
portion  of  the  city  abnost  uninhabitable.  The  average  rise  and  fall  of 
tide  in  the  Potomac  River  at  Washington  is  3  feet. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvwnent  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels ;  the  reclamation  or  filling  of  the  marshes 
or  flats  on  the  city  front  by  dei)6siting  on  .tl>em  the  material  dredged 
from  the  channels ;  and  the  establishment  of  harbor  lines  beyond  wMch 
no  wharves  or  obstructions  should  be  built.  The  project  provides  in 
detail  for  such  depths  of  channels  as  will  accommodate  the  largest  vessels 
that  can  reach  Arsenal  Point  with  such  depth  at  the  wharves  as  will 
allow  vessels  to  receive  fuU  cargoes  without  grounding  at  low  water; 
for  filling  the  flats  above  Long  Bridge  to  a  height  of  3  feet  above  the 
flood  line  of  1877,  and  the  middle  part  of  the  flats  below  Long  Bridge 
to  the  same  height,  but  sloping  each  way  to  a  height  of  6  feet  above  low 
tide  at  the  margin  of  the  flUj  that  in  order  to  purify  the  water  in  the 
Wa-shington  Channel,  which  will  be  cut  ofl*  at  its  upper  end  from  the 
Virginia  or  Main  Channel,  a  tidal  reservoir  or  basin  be  established  above 
Long  Bridge,  to  be  filled  with  water  from  the  Virginia  Channel  on  the 
flood  tide,  and  discharged  into  the  Washington  Cliannel  on  the  ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  Bridge,  with 
longer  spans  and  fewer  piers,  during  the  progress  of  the  work,  and  the 
interception  of  all  sewage  now  discharged  into  the  Washington  Chan- 
nel and  its  conveyance  to  James  Creek;  but  neither  the  reconstruction 
of  the  bridge  nor  the  building  of  the  intercepting  sewer  were  included 
in  the  estimate  of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  $2,716,365. 

Appropriations  have  been  made  as  follows:  • 

Act  of  August  2, 1882 $400,000 

Act  of  July  5. 1884 5OO;O0O 

Act  of  Augusts,  1886 375,000 

At  of  August  11, 1888 300,000 

Act  of  September  19, 1890 280,000 

Total 1,855,000 

Twenty  thousand  dollars  of  the  appropriation  of  September  19, 1890. 
was  made  available  for  dredging  in  the  Anacostia  Eiver.    About  that 
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amount  will  be  expended  at  that  locality,  whicli  leaves  the  aggregate 
appropriations  for  the  Potomac  proper  $1,835,000. 

Up  to  the  close  of  the  fiscal  year  1890  £he  expenditures  aggregated 
$1,561,705.50,  and  the  following  work  had  been  accomplished:  The  Vir- 
ginia Channel  above  Long  Bridge  had  been  deepened  to  20  feet  at  low 
tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which  has  since  filled 
Tip  and  been  redredged.  The  same  channel  below  Long  Bridge  had  been 
dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet.  This  part 
of  the  Virginia  Channel  has  maintained  itself  to  the  full  depth  origi- 
nally dredged  or  has  deepened.  The  Washington  Channel  had  been 
dredged  to  a  depth  of  20  feet  for  a  width  of  .i'lO  feet  throughout  its 
entire  length,  and  to  a  depth  of  12  feet  from  the  20-foot  channel  nearly 
to  the  easterly  margin  of  the  fill-up  as  far  as  the  tSeventh  Street  Wharf. 
This  channel  has  for  the  most  part  maintained  itself,  though  some  fill- 
ing occurred  during  the  freshet  of  June,  18«S9.  All  the  material  dredged 
firom  the  river  had  been  deposited  on  the  flats,  and  of  the  12,000,000 
cubic  yards  estimated  to  be  required  about  8,301,000  had  b^n  dejwsited. 
The  entire  area  of  the  flats,  about  621  acres,  bad  been  onthned,  the 
margins  or  embankment  protected  as  far  as  x>racticable  by  riprap,  and 
practically  the  entii*e  area  to  be  reclaimed  had  been  raised  above  over- 
flow at  ordinary  high  tide.  The  outlet  gates  of  the  tidal  reservoir  at 
the  head  of  the  Washington  Channel  had  been  completed,  with  the 
exception  of  the  coping. 

During  the  fiscal  year  1891  the  expenditures  have  been  $65,115.87. 

The  work  done  during  the  past  year  is  as  follows: 

Immediately  upon  the  approval  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  construction  of  a  revetment  or  sea  wall  to  protect 
the  embankments  or  margins  of  the  fill,  which  were  being  considerably 
damaged  by  waves  and  currents,  was  commenced.  About  6,100  linear 
feet  of  dry  stone  wall  have  been  built  at  places  most  liable  to  erosion 
by  waves  and  where  the  conditions  would  permit.  The  waJl  is  built  on 
a  riprap  footing.  It  is  6  feet  high,  4  feet  thick  at  the  base  by  2^  feet 
at  the  top,  with  vertical  back  and  a  batter  on  the  face.  The  work  is 
being  done  by  hired  labor,  and  stone  of  a  size  rather  larger  than  ordi- 
nary building  stone,  from  the  ^Potomac  quarries,  is  used. 

The  bar  in  the  Virginia  Channel  above  Long  Bridge  has  been 
dredged  several  times,  but  each  time  it  fills  up.  With  a  view  to  reduc- 
ing the  deposit  at  this  locality  an  earthen  embankment  or  dike  on  the 
westerly  side  of  the  channel,  is  projected.  The  embankment  is  thrown 
up  by  a  dredge  and  protected  by  riprap  dei)osited  in  front.  This  dike 
has  been  in  progress  by  hired  machinery  and  purchase  of  material  in 
open  market,  and  is  now  about  one-half  completed. 

The  principal  dredging  operations  during  the  past  year  have  con- 
sisted in  raising  the  embankments  on  the  margin  of  the  reclaimed  flats. 
This  is  work  which  must  be  done  in  any  event,  and  it  is  important  that 
it  be  done  soon  in  order  to  protect  the  work  already  accomplished  from 
damage  in  the  event  of  freshets.  To  do  this  work  advantageously  re- 
quires dredges  peculiarly  fitted,  and  one  such,  hired  by  the  hour,  has 
been  employed  for  some  months.  The  work  done  in  this  way  has  oeen 
economically  and  advantageously  done. 

A  contract  dated  December  17, 1890,  with  the  Alabama  Dredging 
and  Jetty  Company,  is  now  in  progress,  for  dredging  about  500,000 
cubic  yards  of  material  from  tlie  Washington  Channel  and  depositing 
the  material  on  section  ni  of  the  flats  (that  part  below  Long  Bridge). 
Under  tiiis  contract  the  12-foot  dredging  between  the  20-foot  channel 
and  the  easterly  margin  of  the  fill  will  be  continued  up  to  the  head  of 

• 

Digitized  by  VjOOQ IC 


1248      EEPORT   OF   THE   CHIEF   OP  ENGINEERS,  U.  S.  AEMY. 

the  channel.  This,  when  accomplished,  will  complete  the  dredging  in 
the  Washington  Channel.  The  contractor  uses  ordinary  clam-shell 
machines  for  dredging,  and  deposits  the  material  by  means  of  the  Biker 
pump  (described  in  my  Annual  Eeport  for  1888)  and  chutes. 

The  act  of  September  19, 1890,  provides  that  $20,000  of  the  appropri- 
ation  of  $280,000  for  improving  the  Potomac  River  shaU  be  available 
for  expenditure  on  the  channel  in  the  Anacostia  Biver  between  the 
lS"avy  Yard  and  Oiesboro  Point.  Under  this  provision  a  contract  was 
made  with  Frank  0.  Somers,  of  Oamden,  13^  J.,  under  date  of  June 
10, 1891,  to  widen  and  deepen  the  channel,  the  width  to  be  about 
200  feet?  and  the  depth  20  at  low  tide.  It  is  proposed  to  deposit  the  ex- 
cavated material  in  embankment  on  the  flats,  with  the  object  of  con- 
trolling the  currents  and  reducing  the  deposit  in  the  channel  The 
contract  price  is  17.9  cents  per  cubic  yard,  scow  measurement.  The 
work  is  to  be  begun  on  or  betbre  September  1, 1891,  and  be  completed 
by  December  31, 1891. 

During  June,  1891,  a  contract  was  awarded  to  Frank  0.  Somers  for 
dredging  about  400^000  cubic  yards  of  material  from  the  Virginia  Chan- 
nel above  Long  Bridge,  the  material  to  be  deposited  on  the  adjacent 
flats.  The  price  is  15.5  cents  per  cubic  yard,  the  work  to  be  commenced 
by  August  15  of  the  present  year. 

Of  the  12,000,000  cubic  yards  estimated  to  be  required  to  fill  the  flats 
to  the  proper  level,  it  is  estimated  that  8,566,000  cubic  yards  have  been 
placed  on  them  up  to  the  close  of  the  fiscal  year  1891. 

It  is  unfortunate  that  Congress  has  not  seen  its  way  clear  to  make 
more  liberal  appropriations  for  this  important  work.  What  has  been 
done  has  been  economically  done,  but  it  would  have  cost  less  had  ade- 
quate appropriation  been  made,  so  that  the  work  could  have  been  kept 
continuously  going.  The  lack  of  fiinds  has  retarded  the  execution  of 
the  work,  so  that  we  have  been  overtaken  by  freshets  before  it  could 
be  made  secure  against  damage  by  them.  The  freshet  of  2  years  ago, 
the  highest  of  which  there  is  any  authentic  record,  damaged  the  work 
more  than  was  at  first  supposed,  yet,  notwithstanding  these  and  other 
drawbacks,  it  is  believed  that  the  work  can  yet  be  completed  within  the 
estimates  if  a  single  large  appropriation  be  made.  From  a  business 
point  of  view  it  would  be  an  economical  measure  to  appropriate  in  one 
sum  the  fall  amount  needed  to  complete  it. 

LONG  BRIDGE, 

The  project  for  the  improvement  of  the  Potomac  Eiyer  contemplated 
the  removal  or  rebuilding  of  Long  Bridge.  As  the  improvement  pro- 
gresses, the  necessity  for  this  becomes  more  and  more  urgent.  The 
piers  of  the  bridge  are  more  numerous  than  are  necessary  in  a  structure 
built  according  to  modem  plans,  and  are  in  a  direction  oblique  to  the 
flow  of  freshets.  Furthermore,  they  are  surrounded  by  great  quantities 
of  riprap  stone  which  has  been  deposited  around  them  fix)m  time  to 
time  to  protect  them.  I  estimate  that  below  low-tide  level  the  natural 
discharge  area  of  the  Potomac  Eiver  at  Long  Bridge  is  reduced  over 
30  per  cent,  by  the  piers  and  their  foundations  as  they  exist  to-day. 

Long  Bridge,  on  account  of  its  faulty  construction,  remains  a  constant 
menace  to  t£e  interests  on  the  river  front  above  it^  and  also  to  the 
work  of  improvement  of  the  flats,  upon  which  the  Government  has 
already  spent  a  large  sum.  In  the  event  of  a  freshet  occurring  while 
the  river  is  lull  of  ice,  the  most  serious  results  are  to  be  apprehended, 
and  such  a  contingency  is  not  at  all  unlikely.    In  such  event  it  may  be 
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reasonably  expected  that  an  ice  gorge  will  form  at  Long  Bridge,  back- 
ing np  the  waters  of  the  river  and  overflowing  portions  of  the  city 
front,  and,  through  the  sewers  above  the  bridge,  such  of  the  lower  part^ 
of  tiie  city  as  may  be  drained  by  them. 

During  the  freshet  of  June,  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  Four- 
teentii  and  B  streets  WW.  is  about  8  feet  above  low  tide,  and  dur- 
ing the  freshet  referred  to  the  water  was  about  5  feet  deep  in  the 
street  at  that  locality.  Great  damage  was  done  by  the  freshet  of  1889, 
but  greater  damage  may  occur  from  a  freshet  of  lesser  magnitude,  if 
accompanied  by  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recom- 
mended by  the  Board  of  Engineers. 

Amount  expended  on  the  improvement  np  to  and  inolnding  Jnne  30^ 
1891 $1,626,821.37 

Amount  required  to  complete  the  improvement  in  addition  to  amount 

on  hand , 881,365.00 

Annual  cost  of  preserving  and  maintaining  (estimated) 5«  000. 00 

Washington  City  is  in  the  coUection  district  of  (Georgetown,  D.  C. ;  nearest  light- 
house, Jones  Poin^  Virginia. 

Money  statement. 

July  1, 1890,  balance  unexpended $13,294.50 

Amount  appropriated  by  act  approved  September  19, 1890 280, 000. 00 

293,294.50 
June  30, 1891,  amount  expended  during  fiscal  year 85^  115. 87 

July  1, 1891,  balance  unexpended 228,178.63 

July  1, 1891, outstanding  UabUities $16,775.44 

July  1, 1891,  amount  covered  by  uncompleted  contracts 170, 620. 65 

187,396.09 

July  1, 1891, balance  available 40,782.54 

{Amount  (estimated)  required  for  completion  of  existing  project 881, 365. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiuff  Jnne  30, 1^3  881, 365. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoaaU  for  dredging  ♦»  iKo  Potomac  Siver,  at  Washington^  D.  C,  opened 
November  26, 1890,  by  Lieut.  Col,  Peter  C,  Haine,  Corps  ofJEngineers, 

TIDAL  BESERYOIB-aOO.OOO  CUBIC  YARDS. 


No. 

Bidder. 

Price 

per 

cabio 

y«rd. 

Amount. 

Commence. 

Do 
monthly. 

Complete. 

1 

Frank  C.  Somen,  Camdeiif  N.J 

John  H.  HoNee,  Waahlngton,  D.  C 

Oentt, 

23 

S  *15 

$46,000 

Jan.    1, 1801 

Ou.yttrdi. 

Nov.  30,1891 
Dec.  31,1892 
Do. 

2 

30,000 
33,500 

May    1,1891 
May    1,1891 

40,000 
40.000 

*  United  States  to  oonstmct  embankment^i  and  waittc  weirs. 

t  Contractor  to  conatmct  embankmont«  and  water  weirs,  as  required  by  spociflcstloss. 

*t  Bottom  to  be  found  with  lead  line  in  both  cases. 

All  bids  were  rejected. 
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Abstract  of  propoaaU  for  dredging  in  the  Potomae  Bifotr^  at  WaMrngtion,  D.  C,  opentd 
Noveinbw  £5, 1890 ,  iy  lAenU  Col.  Peter  C,  Haine,  Corpe  of  Engineere.^Conimned. 

WASHXNGTON  CHANinSL--«)0,000  CUBIC  TABDS. 


No. 

Bidder. 

Price 

PS 
onbio 

yard. 

Amount. 

Commence. 

Do 
monthly. 

Complete. 

2 

ft 

John  H.  MoNee,  Wa«hington,  D.  C 

AlabamA  Dredging  and  Jetty  Com- 
pmy,  Mobile,  AlA. 

OtnU. 

$70,000 
77,800 
72,600 

Kay    1,1801 
May    1,1891 
April  1,1891 

40,000 
40.000 

D6C31,18». 

Do. 
6  months 

*  United  States  to  constrnct  and  maintain  embankments  and  waate  ireirs. 

t  Contractor  to  construct  and  maintain  embankments  and  waste  weira,  aa  required  by  apeciflcatiuos. 

*t  Bottom  to  be  found  with  lead  line  in  both  cases. 

Contraot  entered  into  with  Alabama  Dredg^ing  and  Jetty  Company,  nnder  dat«  of 
December  17, 1890. 


Ahstraoi  of  propoeah  for  dredging  in  the  Eastern  Branch  of  the  Potomac  Siver,  at  WMk- 
ington,  D.  C,  opened  at  Waehington,  D.  C,  February  g4, 1891,  by  Lieut  Cot  Peter  C, 
Hains,  Corpe  of  Engineers. 


Xo. 

Bidder. 

Price 

per 

cubic 

yard. 

Amount. 

Commence. 

Complete. 

2 

"FrAnk  C  Somera  Camden.  N.  J 

CfmU. 
21 

90 

$21,000 
18,750 
21,000 
20,000 

May    1,1891 
Sept   1.1891 
May    1,1891 
June  1,1891 

SepL  30,  m\ 
Jan.     1,  l-**:. 

*> 

Raltimore  Dredflrinff  Co.  Baltimore.  Md 

3 

Atlaa  Tirt^irtnir  CUn.. 'Wllminirtnii.  DaI 

4 

ThnniAA  P.  MorffAn.  W M'linirtnT).  Jl-  O  -  - ^  -  ,  r  -  -  . , . 

Deo.     1  1891 

All  bids  were  rejected. 


Abstract  of  proposals  for  dredging  in  Potomac  Biver  at  WashingtoUf  D.  C.j  opened  ai  Work- 
ington, D.  C,  May  S7, 1891,  by  Lieut.  Col.  Peter  C.  Mains,  Corps  of  Engineers. 


VIRGrNIA  CHANNEL. 


Xo 

Bidder. 

Class  A,  400,000 
cubic  yards. 

Class  B.  100,000 
cubic  yards. 

Complete. 

Price. 

Amount. 

Price. 

Amount. 

1 

John  H.  McNee,  Washington, 

D.C. 
Frank  C.  Somers,  Camden,N.  J. 
Alabama  Dredging  and  Jetty 

Co    Mobile  Ala       .. 

CmU. 
16 

$64,000 

CentM. 

Aug.  1,1891 

Sept.  1.1891 
Not.    1,1891 
....do 

Oct.     1.1895 

Dee,  15,1851 
June  90, 1^ 
Do. 

2 

9% 

19.900 

3 

\  " 

64,000 

11 

U,000 

All  bide  were  rejected. 

EASTERN  BRANCH-IOO.OOO  CUBIC  YARDS. 


No. 

Price. 

Amount 

Complete. 

? 

Frank  C.  Somers,  Camdon,  N.  J 

CenU. 

$17,900 

Sept.  1,1891 

Bee.  31,1891 

Contract  ©utwci!  iuW  witb  Fvmli  C,  gprners,  nuder  dftt^  ofJm^  10|  1891« 
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Abstract  of  proposals  for  furnishing  huilding  stone  on  Potomac  Biver  improvement  at 
fVaehi/figton,  D.  C,  opened  June  1, 1891,  at  Washington,  D,  C,  by  Lieut.  Col,  Feter  C. 
Sains,  Corps  of  Engineers. 

12,000  CUBIC  YARDS. 


H-o. 

Bidder. 

l»rioe. 

Amount 

1 

W.  H.  Mobler.  WaahinfFton.  D.  G 

$1.70 

♦20,400 

Contract  entered  into  with  W.  H.  Mohler,  under  date  of  June  15, 1891. 


Abstract  of  proposals  for  dredging  in  the  Potomac  JRiver,  at  Washington,  D.  C„  opened 
June  £5, 1891,  by  Lieut.  Col.  Peter  C.  Sains,  Corps  of  Engineers. 

BSTIMATBD  QUANTITY,  400,000  CUBIC  YARDS. 


Ko. 

Bidder. 

Price  per 
onbicyard. 

Amount. 

montluy. 

Complete. 

1 

2 

Prank  C.  Somera,  Camden,  :N.  J. 
Alabama  Dredging  and  Jetty 
Comi»Bny,  Mobile,  Ala. 

*^? 

$82,000 
68,000 

Aug.  15, 1891 
Nov.   1,1891 

OUbie'yardi. 
40,000 
40.000 

July  31.  1892 
Nor.  30,  1802 

Contract  awarded  Frank  C.  Somers. 


Abstract  of  contracts  for  improving  Potomac  Biver  in  the  vicinity  of  Washington,  D.  C, 
in  force  during  the  fiscal  year  ending  June  SO,  1891. 


No. 

Contractor. 

Date  of 
contract. 

Subject  of  con- 
tract. 

Price. 

•1 
2 

Frank  C.  Somers,  Camden,  N.J 

Alabama  Dredging  and  Jetty  Com- 
pany, Mobile,  Ala. 

Frank  C.  Somers,  Camden.  N.J 

W.H.Mohler,  Washington.  D.C 

Frank  C.  Somers,  Camden,  N.J 

Jan.  21,1890 
Dec.  17,1890 

June  10, 1801 
June  15, 1891 
July    7,1891 

Dredging 

20  cents  per  cubic  yard . 
14|  cents  per  cubic  yard. 

17.9 cents  per  cubic  yard. 
$1.70  per  cubic  yard. 
15|  cents  per  cubic  yard. 

3 

4 
5 

...do 

Building  stone.. 
Dredging 

^Completed. 
COMMERCIAL  STATISTICS. 

Beodpts  and  shipvtents. 


Calendar  year. 


Coal. 


loe. 


Lumber. 


Sand. 


Wood. 


Miscel- 
laneous. 


TotaL 


1887. 


1889. 
1890. 


Tons. 
264,947 
240,836 
*92,511 
72,089 


Tont. 

120.237 

108.421 

116.506 

135,652 


Tons. 

37,014 

45,101 

41.407 

69,604 


Tmt. 

60.000 

50,000 

75,000 

75,000 


Toni. 

52.419 

8S.040 

35,351 

48,457 


Ton*, 
94,325 
104.177 
128,905 
118,994 


Tons. 

618,972 

681,575 

488,680 

619,606 


^7119  ftUing  off  to  oofa  Is  di;$  t9  tbe  4e9trucU<m  of  tb^  Chw»p$9k9  mid  OUq  C«u4t 
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Number  of  vesnU  of  various  elasiOB  orrMng  and  dq^rting. 


Calendar  year. 

Stoamera 
drawing 
from  5  to 
Wfeet- 
100  to  400 
tone. 

TeaselB     Teasela 
drawing    drawing 
firamlO^  from  4  to 
20  foot-    lOfeeW 
900to  1,700  80  to  800 
tona.         tona. 

dninng 
from  4  to 
10  feet— 
160  to  300 
tona. 

1887    

970 
710 
©76 
006 

673 
626 
465 
491 

2,149 

^       1,588 

1,563 

1,572 

993 

1888 

2,ei 

]889 

9» 

1890 

2ffi 

Ferry  and  looal  paaaenger  ateamera  ai«  not  inoladed  in  the  aboTd. 
liTo  sew  linea  of  tranaportatloa  were  eatabliahed  during  1890. 


IMPROVEMENT  OF  POTOBIAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 
ORIGINAL  CONDITION. 

Mount  Vernon  is  situated  on  the  Virginia  shore  of  the  Potomac  Eiver, 
14J  miles  below  Washington,  D.  0.  l3ie  only  convenient  means  of  ac- 
cess for  visitors  is  by  the  steamer  which  runs  between  Washington  and 
Mount  Vernon,  landing  at  the  wharf  on  the  Mount  Vernon  estate.  Be- 
tween this  wharf  and  the  navigation  channel  of  the  Potomac  Eiver,  a 
distance  of  about  1,900  feet,  are  flats  on  which  the  depth  was  originally 
but  4  feet  at  low  tide.  Great  difficulty  was  often  experienced,  in  con- 
sequence, in  making  landings  even  with  the  light-draft  steamer  for- 
merly in  use,  and  during  low  tides,  caused  by  northwest  winds,  passen- 
gers were  frequently  obliged  to  land  in  boats. 

PLAN  OF  IMPROVEMENT. 

The  original  project  provided  for  the  dredging  of  a  channel  150  feet 
wide,  and  from  6  to  7  feet  deep  at  low  tide,  between  the  main  channel 
of  the  Potomac  Eiver  and  the  Mount  Vernon  wharf,  with  a  turning: 
basin  at  the  wharf,  having  a  radius  of  150  feet.  The  estimated  cost  of 
this  work  was  $14,000.  d  1888,  the  project  was  amended  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  with  a  turn- 
ing basin  of  200  feet  radius.  The  revised  estimate  for  the  total  cost  of 
the  amended  project  was  $26,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Under  appropriations  of  March  3^  1879,  amounting  to  $4,000,  June 
14, 1880,  amounting  to  $3,000,  and  March  3, 1881,  amounting  to  $1,500, 
a  channel  145  feet  wide  and  from  7  to  9  feet  deep  was  dredged  through 
the  flats.  Work  under  the  last-named  appropriation  was  closed  Sep- 
tember 15, 1882.  Operations  were  then  suspended  for  want  of  funds, 
until  August  11, 1888,  when  $6,000  were  appropriated.  In  the  mean 
tune  the  channel  had  filled  in  considerably.  The  appropriation  of  Au- 
gust 11, 1888,  was  applied  to  deepening  a  part  of  the  existing  channel 
to  a  depth  of  from  9  to  12  feet,  and  to  the  enlargement  of  the  tumin^r 
basin  to  a  width  of  360  feet.  On  July  10,  1890,  this  work,  which  had 
been  in  charge  of  Mr,  S,  T.  Abert,  U.  S.  agent,  was  transferred  to  my 
charge. 
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The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$2,500  .to  complete  the  work,  and  subsequent  operations  have  been  con- 
ducted with  this  end  in  view. 

Proposals  for  dredging  were  invited  and  the  following  bids  received 
February  21, 1891. 

The  Baltimore  Dredging  Company,  Baltimore,  Md.,  at  12.75  cent« $1, 912. 50 

Atlas  Dredging  Company,  Wilmington,  Del.,  at  12.5  cents 1, 875. 00 

CbesterT.Caler,  Norfolk,  Va.,  at  13.75  cents 2,062.50 

Frank  C.  Somers,  Camden,  N.  J.,  at  11.5  cents 1,725.00 

The  contract  was  awarded  to  Frank  C.  Somers,  of  Caraden,  iN".  J,,  at 
11.5  cents  per  cubic  yard,  and  entered  into  March  10,  1891.  Work 
under  the  contract  was  commenced  March  28, 1891,  and  completed  May 
19,  1891.  The  dredging  consisted  in  widening  the  channel  on  the 
westerly  side,  and  in  enlarging  the  turning  basin,  the  depth  made  being 
8  feet  at  low  tide.  Upon  the  completion  of  the  work  the  channel  was 
155  feet  wide,  and  the  depth  from  8  to  10  feet  at  low  tide.  The  turning 
basin  had  a  radius  of  180  feet,  with  a  like  depth  of  from  8  to  10  feet. 
The  amount  of  dredging  was  12,846  cubic  yards,  which  was  removed  in 
scows. 

FUTURE  OPERATIONS. 

The  channel  has  now  sufficient  dimensions  for  navigation,  and  no 
further  work  is  recommended, 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3, 1879 ' $4,000 

June  14,  1880 3,000 

March  3,  1881 1,500 

August  11,  1888 6,000 

September  19, 1890 2,500 

17,000 
Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $2, 500. 00 

Juno  30, 1891,  amount  expended  during  fiscal  year 1,997.14 

July  1, 1891,  balance  unexpended 502.86 

July  1, 1891,  outstanding  liabUities 502.86 


COMMERCIAL  STATISTICS. 

The  traffic  is  almost  entirely  a  passenger  one,  the  freighting  being  only  the  inci- 
dental local  trade.  The  improvement  has  permitted  the  use  of  a  larger  steamboat, 
which  carried  to  Mount  Vernon,  during  the  calendar  year  1890,  about  35,000  people. 


J  3. 

IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Occoqnan  Creek  is  a  tributary  of  the  Potomac  River  which  it  enters 
about  25  miles  below  Washington,  D.  C.  The  stream  is  navigable  from 
its  mouth  at  Sandy  Point  to  the  town  of  Ocijoquan,  a  distance  of  4  miles. 
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Navigation  was  obstructed  by  four  bars  which  were  improved  between 
1873  and  1880  by  dredging  and  dike  construction,  so  as  to  secure  a 
navigable  depth  of  about  6  feet  at  low  tide.  Four  appropriations  were 
made  from  1873  to  1878,  amounting  to  $25,000,  and  in  1880  the  improve 
ment  was  regarded  as  completed. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Au- 
gust 11, 1888,  a  new  survey  of  the  creek  was  made  in  1889  by  Mr.  S.  T. 
Abert,  United  States  agent.  The  condition  of  the  several  bars  at  that 
date  was  as  follows: 

Lower  Mudj  about  3.5  miles  below  Occoquan.  This  bar  had  a  le&>t 
depth  of  about  3  feet  and  a  length  of  about  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mudy  about  2.25  miles  below  Occoquan.  This  bar  is  aboat 
2,000  feet  long.  The  channel  dredged  in  1874-'75  was  found  to  have 
maintained  its  original  dimensions,  the  width  being  about  50  feet  and 
the  depth  from  5  to  6  feet. 

Sand  Bar  J  about  half  a  mile  below  Occoquan.  The  channel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  feet. 

Occoquan  Bar^  a  sand  bar  opposite  Occoquan.  This  is  a  short  bar, 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OF  IMPROVEMENT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  Mr.  Abert 
proposed  in  his  report  upon  the  survey  to  secure  this  depth  by  dredg 
ing  channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  con- 
struction of  dikes  at  an  estimated  cost  of  $91,250.  (Keport  of  Chief  of 
Engineers.  1890,  pages  1089-1096).  On  September  19, 1890,  an  appro 
priation  oi  $10,000  was  made  for  the  new  improvement,  for  which  the 
following  project  was  approved  December  6, 1890. 

Lower  Mud. — ^A  channel  6  feet  deep  to  be  dredged,  the  "  upi>er  sec- 
tion'^ for  about  2,600  feet  below  Taylor's  Point,  to  be  100  feet  wide,  the 
material  to  be  deposited  on  the  west  side  of  the  channel,  and  the  if- 
mainder  of  channel  or  "  lower  section  "  to  be  150  feet  wide,  the  material 
to  be  removed  in  scows. 

Upper  Mud. — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  be  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

8and  Bar. — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Occoquan  Bar. — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  a  sheet-pile  dike  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  project  was  $45,000. 

WORK  DONE  AND  RESXTLTS  OBTAINED. 

Bids  were  invited  for  dredging  at  the  Lower  Mud,  under  the  appro- 
priation of  $10,000,  made  September  19, 1890,  and  the  following  received 
February  21, 1891: 


InsoowB. 


In  place. 


AjBOont. 


Baltimore  Dredging  Company,  Bait  iniore,  Md 

Chester  T.  Caler,  Norfolk,  Va 

D.  McCon ville,  Washington,  D.  C 

Trance.  Somers,  Camden,  N.J 


OmU. 
18.1 
10.6 
14.6 
18.0 


Cent*. 
18.1 
22.0 
10.5 
l&O 


9.S»5 

5,1» 
8,1^ 
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The  contract  was  awarded  to  D.  McConville,  Washiiigtoii,  D.  C,  at 
the  following  prices  i 

Tipper  section. — ^Material  dredged  and  deposited  ou  the  sides  of  the 
cliannel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section. — ^Material  dredged  and  removed  in  scows,  14.5  cents 
per  cubic  yard,  measured  in  scows. 

The  contract  was  entered  into  March  23, 1891.  Dredging  was  com- 
menced May  8, 1891,  and  was  in  progress  at  the  close  of  the  fiscal  year, 
June  30, 1891.  The  channel  to  be  dredged  through  this  bar  under  the 
present  contract  will  be  6  feet  deep  and  about  100  feet  wide.  On  June 
30, 1891,  the  upper  section  had  been  dredged  to  the  depth  of  6  feet  for 
a  width  of  62  feet  and  a  total  length  of  3,700  feet 

FUTUBE  OPEBATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  Upper  Mud,  the  Sand  Bar,  and  the  Occoquan  Bar,  the  estimated 
coat  being  $35,000. 

APPROPRIATION. 

The  following  appropriation  has  been  made  for  the  new  project: 
Sept6mber  19, 1890 $10,000 

COMMEBCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistics,  but  the  reports 
received  were  so  inaccurate  and  misleading  that  they  could  not  be  used. 

Ooooqaftn  Creek  Ib  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest 
port  of  entry.    The  nearest  light-honse  is  at  Fort  Washington,  Md. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $10, 000. 00 

June  30, 1891,  amount  expended  during  fiscal  year 1, 605. 01 

July  1, 1891,  balance  unexpended 8,394.99 

July  1, 1891,  outstanding  liabilities $150. 00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 4, 345. 36 

4,495.36 

July  1, 1891,  balance  available 3,899.63 

{Amount  (estimated)  required  for  conpletion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscalyearencling  June30,1893  35, 000. 00 
Submitted  in  compliance*  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  4. 

IMPBOVEMENT  OF  AQUIA  CREEK,  VIKGINIA. 
OBIGINAL  CONDITION. 

Aquia  Creek  is  a  tributary  of  the  Potomac  Eiver,  which  it  enters  41 
mUes  below  Washington,  D.  C.  The  stream  is  navigable  to  Wharton 
Landing,  about  7i  miles  above  the  mouth.  The  upper  part  of  the  creek 
has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet,  while  the 
depth  was  originally  from  2  to  17  feet.    At  a  point  called  the  If  arrows, 
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about  4J  miles  above  the  mouth,  the  stream  suddenly  expands  into  a 
wide  bay  fi-om  1,000  to  G,000  feet  wide,  forming  a  continuous  shoaU  on 
which  the  depth  ranged  generally  from  2  to  4  feet,  increasing  near  the 
mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the  creek  is 
crossed  by  a  trestle  bridge  of  the  Eichmond,  Fredericksburg  and  Po- 
tomac Eailroad.    The  bridge  is  provided  with  a  draw  28  feet  wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Congress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  the  creek,  be- 
tween Davis  Point  (about  one-third  of  a  mile  below  the  railroad  bridge- 
and  Wharton  Landing,  the  channel  being  from  40  to  50  feet  wide  and 
from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  under  the  direction  of  Mr.  S. 
T.  Abert,  U.  S.  agent.  The  channel  formerly  dredged  was  found  to  be 
about  40  feet  wide  and  from  4  to  5  feet  deep  between  the  railroad  bridge* 
and  the  Narrows.  Below  the  railroad  bridge  and  in  the  upper  part  of 
the  creek  near  Wharton  Landing,  it  had  filled  in.  Dent  Landing,  aboui 
three-quarters  of  a  mile  below  Wharton  Landing,  was  regarded  as  the 
highest  point  to  which  navigation  could  be  maintained,  except  at  great 
expense.  The  obstructions  to  navigation  below  Dent  Landing  were  the 
long  shoal  of  soft  mud  between  the  mouth  and  the  Narrows,  on  which 
the  depth  ranged  from  2  to  4  feet,  a  short  bar  at  the  mouth  of  Austen 
Creek  with  a  ruling  depth  of  4  feet,  and  a  wreck  at  Coal  Landing. 

PLAN  OF  IMPROVEMENT. 

In  the  report  on  the  survey  (Report  of  Chief  of  Engineers,  1890, 
pages  1096-1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  ana  8  feet 
deep  between  the  mouth  and  the  Narrows,  and  a  channel  80  feet  wide 
and  8  feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  He 
proposed  to  deposit  the  dredged  material  in  banks  on  each  side  of  the 
channel,  the  clear  space  between  the  banks  below  the  railroad  bridge 
to  be  from  1,100  feet  to  1,500  feet  The  estimated  cost  of  this  plan  of 
improvement  was  $101,278. 

On  September  19,  1890,  Congress  appropriated  $10,000  for  this 
work,  which  was  assigned  to  my  charge.  Upon  examination  of  this 
creek,  neither  the  character  of  its  navigation  nor  tiie  amount  of  its 
trade  seemed  to  warrant  so  large  an  expenditure  a-s  was  proposed  in 
Mr.  Abert's  rejHjrt.  Six-foot  navigation  was  regarded  as  sufficient  to 
give  all  the  relief  needed  to  navigation  at  the  present  time,  leaving  the 
subject  of  greater  depth  for  future  action,  if  trade  were  develop^  by 
this  improvement.  The  dei)osit  of  material  near  the  cut  was  regaKled 
as  unobjectionable  for  the  greater  part  of  the'  distance  between  the 
railroad  bridge  and  the  Karrows,  but  below  the  railroad  bridge 
embankments  formed  as  proposed  would  be  obstructions  to  sailing 
vessels. 

The  following  project  for  the  work  was  approved  December  4, 1890: 
A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between  the 
mouth  and  the  Karrows,  at  an  estimated  cost  of  $40,000,  the  material 
dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and  that 
above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of  the 
channel.    The  proposed  work  above  the  Narrows  was  oipitted. 

W^ORK  DONE  AND  RESULTS  OBTAINED. 

Proposals  for  dredging  under  the  appropriation  of  $10,000  made  Sep- 
tember 19, 1890,  were  invited  by  pubUc  advertisement  under  date  of 
January  20, 1891.    The  work  offered  was  the  dredging  of  the  channel 
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between  Davis  Point  and  the  Narrows,  a  part  of  the  dredgings  to  be 
deposited  on  the  side  of  the  channel  and  a  part  to  be  removed  in 
scows.    The  following  bids  were  received  February  21, 1891: 


Bidder. 

Price  per  oubic  yawl . 

Amount. 

In  place. 

Inscows. 

CmU. 
19 
18 

CfmU. 
•      19 
18 

$8,9»0 

T^YftTnlc  C,  Somerfl,  Onindeii,  K-  -T ^ . 

8,460 

The  prices  were  regarded  as  too  high,  and  all  of  the  bids  were  re- 
jected. The  high  prices  seemed  to  be  due  in  part  to  the  narrow  draw, 
which  would  prevent  the  passage  of  any  but  the  smallest  class  of 
dredges.  The  dredging  below  the  bridge  was  then  offered  for  contract, 
the  material  to  be  removed  in  scows  and  deposited  in  the  Potomac 
Eiver  about  3i  miles  from  the  place  of  dredging.  The  following  bids 
were  received  May  20, 1891 : 

Frank  0.  Somers,  Camden.  N.  J.,  12^  cents  per  cu.  yd $6,250 

Thomas  P.  Morgan,  Washington,  D.  C,  20  cents  per  en.  yd 10, 000 

The  contract  was  awarded  to  Frank  0.  Somers,  of  Camden,  N.  J., 
and  entered  into  May  28, 1891.  Work  was  commenced  June  11,  1891, 
at  the  6-foot  curve  near  Thorny  Point,  and  at  the  close  of  the  fiscal 
year  ending  June  30,  1891,  was  still  in  progress.  At  that  date  the 
channel  had  been  dredged  to  the  full  width  of  80  feet  for  a  length  of 
about  2,670  feet,  the  depth  being  6  feet  at  low  tide. 

• 

FUTURE  OPERATIONS. 

The  funds  now  available  will  complete  the  proposed  channel  through 
the  shoaler  parts  of  the  creek  below  the  railroad  bridge.  The  future 
work  proposed  is  the  completion  of  the  channel  between  the  mouth  of 
the  creek  and  the  Is'arrows,  the  estimated  cost  being  $30,000. 

APPEOPEIATIONS. 

The  following  appropriation  has  been  made  for  the  new  work: 

September  19,  1890 , $10,000 

COMMERCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistics,  but  the  reports 
received  were  so  inaccurate  and  misleading  that  they  could  not  be  used. 

Aqoia  Creek  is  in  the  coUection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    Nearest  light-honse.  Cedar  Point,  Md. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 000 

June  30,  1891,  amount  expended  during  liscal  year 500 

July  1, 1891,  balance  unexpended 9,^00 

July  1, 1891,  outstanding  liabilities $150 

July  L 1891,  amount  covered  by  uncompleted  contracts 6, 250 

6,400 

July  1, 1891,  balance  available 3,100 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000 

Amount  that  can  be  profitably  expended  in  fiHcsil  jrear  ending  J  une  30, 1893  15, 000 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Digitized  by  VjOOQIC 


1258     EEPOHT  OP  THE  CHIEF  OF  ENGINEERS,  tJ.  S.  AEMY. 

J  5. 

IMPROVEMENT  OF  HARBOR  AT  BRETON  BAY,  MARYLAND. 

ORIGINAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  River,  which  it  enters 
82  miles  below  Washington,  D.  0.  The  bay  is  about  6  miles  long,  and 
well  landlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  In  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  curve  to  the  Leonardtown  Wharf^  a  distance  of  about  1 
mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The  ma- 
terial composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9- foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  600  feet  long,*at  an  estimated  cost  of  930,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  long  and  400 
feet  Avide.    The  estimated  total  cost  of  the  amended  project  was  $49,000. 

In  1890  the  original  project  was*  resumed,  a  width  of  150  feet  and 
depth  of  9  feet  being  deemed  sufficient  to  furnish  aU  the  facilities  needed 
by  navigation  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Prom  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ranging  from  $3,000  to  $6,500,  and  aggregating  $32,500.  This 
sum  was  applied  to  dredging  185,429  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard.  On  March  2, 1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channel  was  645  feet  long  and  370  feet  wide. 
From  the  lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  further  distance  of  1,380  feet  around 
the  turn  at  Buzzard  Point  the  width  varied  from  185  to  280  feet.  The 
depths  varied  from  8.5  to  14.6  feet.  Ko  dredging  had  been  done  be- 
tween the  lower  end  of  the  turn  at  Buzzard  Point  and  the  9-foot  curve 
in  the  bay. 

On  July  10, 1890,  the  work  was  transferred  to  my  charge  by  Mr.  S.  T. 
Abert,  United  States  agent.  The  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  appropriated  $5,000  for  this  work.  This  sum  will  be 
sufficient  to  complete  the  work  caUed  lor  by  the  original  project,  and 
will  be  expended  with  that  object  in  view. 

Bids  for  dredging  were  invited,  and  the  following  received  February 
21,1891: 

Baltimore  Dredging  Company,  Baltimore,  Md.,  at  12.5  cents  per  cu.  yd $3,000 

Chester  T.  Caler,  Norfolk,  Va.,  at  15  cents  per  cu.  yd S,  600 

Georffe  C.  Fobes  &  Co.,  Baltimore,  Md.,  at  14  cents  per  cu.  yd 3,360 

FranK  C.  Somers,  Camden,  N.  J.,  at  13.5  cents  per  cu.  yd 3, 340 

The  contract  was  awarded  to  the  Baltimore  Dredging  Company,  of 
Baltimore,  Md.,  at  12.5  cents  per  cubic  yard,  and  entered  into  March  9, 
1891,    Dredging  was  commenced  June  15, 1891,  and  at  the  close  of  tiie 
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fiscal  year  was  still  in  progress.  Under  this  contract  the  channel  will 
be  dredged  150  feet  wide  and  9  feet  deep  from  the  9-foot  curve  in  Breton 
Bay  to  the  turn  at  Buzzard  Point:  aJlj  lumps  will  be  removed.  If  the 
available  amount  of  dredging  will  i)ermit  the  channel  will  be  further 
widened  at  the  turn  to  facilitate  the  passage  of  steamers. 

FUTUKB  OPERATIONS. 

The  existing  project  will  be  completed  with  the  funds  now  available, 
and  will  afford  all  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  the  trade  increase  in  the  future  the  question  of 
increased  dimensions  of  channel  will  be  worthy  of  consideration^  but  at 
present  no  further  appropriations  are  recommended. 

APPEOPBIATIONS. 

The  following  appropriations  have  been  made: 

June  18, 1878 ^,000 

March  3, 1879 4,000 

June  14, 1880 3,000 

March  3. 1881 3,000 

Aiigu«t2,1882 5,000 

ji^6, 1884 3,000 

August  5, 1886 6,600 

AugUBt  11, 1888 .• 3,000 

September  19, 1890 .♦. 6,000 

37,500 

The  work  is  in  the  collection  district  of  Annapolis;  nearest  light-honBe,  Blackis- 
ton  Island. 

GOMMEBOIAli  STATISTICS. 

So  reliable  statistics  for  the  year  1890  could  be  obtained. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $5, 000. 00 

Jmie30,1891,  amonnt  expended  daring  fiscal  year 517.79 

July  1, 1891,  balance  nnexpended 4,482.21 

July  1, 1891,  outstanding  Habilities $200.00 

July  1, 1891.  amount  ooyered  by  uncompleted  contracts 3, 000. 00 

3,200.00 

July  1, 1891,  balance  available 1,282.21 


J  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Nomini  Greek  is  an  important  tributary  of  the  Potomac  River,  which 
it  enters  about  82  miles  below  Washington,  D.  0.  At  the  date  of  the 
survey  preliminary  to  the  inception  of  the  improvement  (1872),  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth, 
over  which  but  3  feet  could  be  carried  at  low  tide.    The  dangers  and 
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difficulties  of  passing  the  bar  were  still  further  increased  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  pass- 
ing the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  !N'omini  Ferry,  while  5  feet  can  be  car- 
ried for  about  6  miles  above  the  mouth. 

PLAN  OP  IMPROVEMENT. 

The  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
sloped  of  2  to  1,  atan  estimated  cost  of  $20,000.  The  project  was  amended 
in  1879  by  increasing  the  width  to  150  feet  in  order  to  meet  the  demands 
of  increased  trade.  In  1885  the  project  was  again  modified  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  9  feet  deep,  and  also  for  dredging 
a  training  channel  and  the  construction  of  training  dikes.  The  total 
cost  of  this  amended  project  was  placed  at  $62,500.  In  1888  this  esti- 
mate was  increased  to  $72,500,  the  channel  having  deteriorated  during 
the  suspension  of  work  from  1883  to  1889.  Owing  to  the  position  of  the 
channel,  exposed  to  north  and  northwest  winds  and  to  cross  tidal  cur- 
rents, it  is  difficult  to  secure  any  permanent  or  satisfactory  results. 
The  deterioration  of  the  channel  outside  White  Point  is  believed  to  be 
largely  due  to  material  stirred  up  by  northwest  winds  and  carried 
into  the  channel  by  the  ebb  and  flood  currents  of  Currioman  Bay.  In 
order  to  maintain  the  channel  and  prevent  this  ii\jurious  action,  the 
project  was  modified  in  1890  as  follows:  (1)  The  dredged  channel  to  be 
9  feet  deep  and  150  feet  wide,  this  width  being  deemed  sufficient  for 
navigation  and  more  likely  to  hold  its  depth.  (2)  Two  jetties  to  be  con- 
structed, one  from  White  Point  on  the  east  and  one  from  Cedar  Island 
on  the  west  of  the  dredged  channel,  to  extend  out  into  Komini  Bay, 
parallel  to  the  channel.  (3)  Dikes  to  be  built  inside  White  Point  to 
check  the  cross  currents,  but  the  training  channel  to  be  omitted.  It  is 
estimated  that  this  modified  project  can  be  completed  at  a  total  cost  of 
$72,500,  which  was  the  amount  of  the  revised  estimate  of  1888  for  a  200- 
foot  channel. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar, 
wMch  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep, 
and  4,400  feet  long.  Operations  were  then  suspended  until  1889,  when 
an  appropriation  of  $5,000  made  August  11,  1888,  was  expended  in 
widening  and  deepening  the  channel  outside  White  Point,  which  had 
partly  fiUed  in  during  the  cessation  of  work.  The  river  and  harbor  act  of 
September  19. 1890,  appropriated  $5,000  for  continuing  the  improve- 
ment. Bids  lor  dredging  in  accordance  with  the  modified  project  of 
1890  were  received  February  21, 1891,  as  follows: 

Baltimore  Dredging  Company,  Baltimore,  Md.,  at  30  cents  per  en.  yd $3, 300.00 

Fred.  L.  Somers,  Washington,  D.  C,  at  26.5  cents  per  en.  yd 2,915.00 

Chester  T.  Caler,  Norfolk,  Va.,  at  27.25  cents  per  cu.  yd 2, 997. 50 

The  contract  was  awarded  to  Fred.  L.  Somers^  of  Washington,  D.  C, 
at  26.5  cents  per  cubic  yard  and  entered  into  March  10, 1891.  Dredg- 
ing was  commenced  April  30, 1891,  and  completexl  June  19, 1891. 

Ten  thousand  nine  hundred  and  twenty-seven  cubic  yards  of  material 
were  removed  from  the  channel  at  and  outside  of  White  Pointy  the 
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depth  made  being  9  feet  at  low  tide  and  the  width  150  feet  outside  of 
White  Point  and  130  feet  directly  at  White  Point  The  dredged 
material  was  removed  in  scows,  and  deposited  in  iNomiai  Bay  near 
Kingcopsico  Poiat  The  dike  across  the  channel  to  Bushfield  Bay 
inside  White  Point  was  built  of  riprap  stone,  406  cubic  yards  having 
been  purchased  for  this  purpose. 

PtJTUBB  OPERATIONS. 

The  work  remaining  to  be  done  for  the  completion  of  the  project  is 
the  construction  of  the  jetties,  and  the  continuation  of  the  dredging  to 
160  feet  width  through  the  remainder  of  the  bar.  In  order  that  the 
work  may  be  done  within  the  estimates,  it  is  essential  that  the  appro- 
priations should  be  large  enough  to  complete  the  jetties  at  one  time. 
This  will  require  $20,000. '  The  total  amount  needed  to  complete  the 
work  is  $30,000,  and  this  can  be  profitably  expended  in  1  year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3, 1873' $10,000 

June23,  1874 ^ 6,000 

March  3,  1875 5,000 

March  5,  1879 2,500 

June  14,  1880 5,000 

March  3,  1881 % 2,000 

August  2,  1882 2,000 

August  11,  1888 5,000 

September  19,  1890 5,000 

42,500 

Money  statement. 

July  1,  1890,  balance  unexpended $513.39 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5,513.39 
June  30,  1891,  amount  expended  during  fiscal  year 2, 961. 28 

July  1,  1891,  balance  unexpended 2,552.11 

July  1,  1891,  outstanding  liabilities $150.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1, 768. 05 

1,918.05 

July  1,  1891,  balance  available 634.06 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  exp^inded  iu  liscal  ^ear  ending  June  30, 1893    30, 000. 00 
Submitted  in  compliauco  with  requirements  oi  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

Tons. 

Tonnage  for  calendar  year,  1889 13,542 

1890 15,825 

No  new  lines  of  transportation  have  be«n  establisluMl,  but  it  is  reported  that 
freight  rates  have  been  reduced  one-half  sinciH  the  work  was  commeiicea.  The  im- 
provement; when  completed,  will  permit  the  use  of  lai'ger  vossels. 


Digitized  by  VjOOQ IC 


1262      SEPOET  OF  THE  CHIEF  OF  EkoINEEBS,  U.  S.  ABMY. 

J  7. 
mPEOVEMENT  OF  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL  CONDITION. 

The  Patuxent  Eiver  is  na.vigable  from  its  mouth  at  Drum  Point,  on 
Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  WTiarf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.5  feet  when 
fully  loaded,  runs  up  to  BristoL 

Prior  to  the  commencement  of  the  improvement,  the  navigation  of 
the  upper  part  of  the  river  was  obstructed  by  2  bars,  (1)  Swann  Point 
Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8  feet, 
and  (2)  Bristol  Bar  at  Bristol,  with  a  least  depth  off  tlie  steamboat 
wharf'  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars  below, 
viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren  Keach 
Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the  report  of 
the  preliminary  examination  as  worthy  of  survey,  but  they  appear  to 
offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN  OP  niPROVEHENT. 

The  original  project  proposed  a  cut  200  feet  wide,  and  from  12  to  13 
feet  deep,  through  these  bars,  so  as  to  give  a  completed  channel  about 
100  feet  wide,  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Ujwn  examination  of  the  river  in  1890  it 
appeared  that  a  channel,  about  100  feet  wide  and  9  feet  deep,  at  Swann 
Point  Bar,  would  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5  feet 
when  fully  loaded,  but  is,  as  a  matter  of  fact,  never  fully  loaded  when 
passing  this  bar.  So  far  as  could  be  learned,  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel 
already  dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar,  about 
100  feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contrac- 
tion, if  these  should  afterward  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged 
from  the  12-foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250 
feet  above  the  steamboat  wharf.  The  amount  of  dredging  was  18,295 
cubic  yards,  and  the  channel  was  completed  January  2, 1890. 

On  July  10, 1890,  this  work  was  transferred  to  my  charge  by  Mr.  S. 
T.  Abert,  U.  S.  agent.  In  the  river  and  harbor  act  of  September  19, 
1890,  an  appropriation  of  $6,000,  was  made  for  this  improvement.  Pro- 
posals were  invited  for  dredging  at  Swann  Point  Bar,  under  the 
amended  project,  and  the  following  received  February  21,  1891 : 

The  Baltimore  Dredging  Company,  at  19.75  cente  per  en.  yd $3, 950 

Chester  T.  Caler,  NorfolK, . Va.,  at  23.5  cents  per  cu.  yd 4, 700 

ftmk  Of  Sowers,  Camdoni  N,  J.;  at  ^0  cents  per  ou«  jrd,,,,  Tf«f  fr«..r  •»*««*    i^OOO 
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The  contract  was  awarded  to  the  Baltimore  Dredging  Company  at 
19.76  cents  per  cubic  yard,  and  entered  into  March  9. 1891. 

Dredging  at  Swann  Point  Bar  was  commenced  April  9, 1891,  with 
one  dipper  dredge,  and  completed  June  4. 1891.  A  channel  9  feet  deep 
and  132  feet  wide  was  dredged  through  tne  bar.  This  width  of  cutting 
will  give  a  bottom  width  of  fully  100  feet,  when  the  sides  of  the  channel 
have  assumed  their  natural  slope.  The  total  amount  of  dredging  was 
19,525.7  cubic  yards,  which  was  removed  in  scows.  The  dredged  chan- 
nel is  about  2,250  feet  long. 

FUTTJBE  OPERATIONS. 

The  work  already  done  on  this  river  is  sufficient  for  its  present  trade 
and  navigation.  It  is  possible  that  works  of  contraction  may  be  re- 
quired to  maintain  the  channel  at  Swann  Point  Bar,  but  this  question 
can  only  be  determined  by  surveys  to  be  made  in  the  fiiture.  If  the 
trade  of  the  river  should  increase  so  as  to  demand  deeper  draft  steamers 
and  vessels,  a  plan  of  improvement  corresponding  to  these  demands 
win  be  proposed,  but  at  the  present  time  no  further  appropriations  are 
recommended. 

APPROPRIATIONS. 

GDhe  following  appropriations  have  been  made: 

August  11, 1888 $5,000 

September  19, 1890 - 6,000 

11,000 

The  work  is  in  the  coUeotion  district  of  Annapolis.  Nearest  light-kouse.  Drum 
Point,  Hd. 

Money  statement, 

Jnly  1, 1890,  balance  unexpended $1.50 

Amount  appropriated  by  act  approved  September  19, 1890  . .-. 6, 000. 00 

,   ,  ,     .       «  6,001.50 

July  30, 1891,  amount  expended  durmg  fiscal  year 4,816.66 

July  1, 1891,  balance  unexpended 1,184.84 

July  1, 1891,  outstanding  liablUties 150.00 

July  1,1891,  balance  ayailable 1,034.84 


COMMBBCIilL  STATISTICS. 

The  entire  trade  of  1889  was  reported  as  33,720  tons. 

One  line  of  steamers  trades  in  the  Patuxent  River,  and  during  the  calendar  year 
1890  is  reported  as  having  carried  16,982  tons.  From  25  to  50  sailmg  vessels  are  said 
to  be  engaged  in  transporting  limiber,  ties,  wood,  oysters,  grain,  and  merchandise, 
but  the  quantity  so  carried  could  not  be  estimated. 

The  business  on  the  river  is  reported  as  being  unusually  small  during  1890,  owing 
to  the  total  failure  of  the  peach  crop  and  the  partial  failure  of  the  tobacco  crop, 
these  being  the  most  important  productions  of  that  section  of  countr j^. 
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J  8. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

DESCRIPTION. 

The  Eappahannock  Eiveris  navigable  from  its  mouth  in  Chesapeake 
Bay  to  Fredericksburg,  Va.,  a  distance  of  106  miles.  The  lower  part  of 
the  river  has  the  character  of  a  tidal  estuary,  the  width  varying  from  1 
to  3J  miles.  The  ruling  depth  at  the  mouth  is  5  fathoms,  and  this  depth 
holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be  carried  to 
within  1  mile  of  Tappahannock,  which  is  41  miles  from  the  mouth. 
Above  Tappahannock  the  river  has  a  toriiious  course,  and  above  Port 
Eoyal,  29  miles  from  Fredericksburg,  it  flows  between  high  banks.  The 
width  at  Fredericksburg  is  about  350  feet,  gradually  increasing  to  about 
1,500  feet  at  Port  Boyal.  In  1871,  prior  to  the  inception  of  the  improve- 
ment, 6  feet  could  be  carried  within  a  mile  of  Fredericksburg,  and  then 
4  feet  to  the  town. 

The  Eappahannock  River  drains  a  large  area  of  agricultural  country, 
and  is  subject  to  freshets.  The  highest  known  freshet  occurred  in  June, 
1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Fredericksburg. 
The  freshet  slope  falls  below  Fredericksburg  as  the  river  widens. 
Freshets  are  but  little  felt  at  Port  Royal  and  not  at  all  at  Tappahan- 
nock.  They  bring  down  large  quantities  of  sediment,  and  are  the  chief 
factors  in  bar  formation.  Tides  range  from  2«5  feet  at  the  mouth  to  3.4 
feet  at  Fredericksburg. 

ORIGINAL  CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.    The  original  condition  of  the  bars  was  as  follows: 

NoAflor  Mole,  44  nules  above  the  mouth.  A  detailed  survey  of  the  bar 
made  in  1885,  shows  the  least  depth  to  be  10.7  feet.  The  length  of  the 
bar  between  the  15-foot  curves  is  11,000  feet.  Borings  show  sand,  mud, 
and  gravel. 

UTanzatieo  Reach,  72  miles  above  the  mouth,  and  4  miles  below  Port 
Royal.  The  ruling  depth  on  the  bar  is  lO.lfeet  (survey  of  1885),  although 
in  the  track  which  can  be  conveniently  followed  by  steamers  the  depUi 
is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves  is  5,540 
feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farleyvale  Bar,  94  miles  above  the  mouth,  and  12  miles  below  Freder- 
icksburg. In  1881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
was  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet  long 
between  the  10-foot  curves. 

Castle  Ferry  Bar,  98  miles  above  the  mouth  and  8  miles  below  Fred- 
ericksburg. The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

Spottswood  Bar,  102  miles  above  the  mouth,  4  miles  below  Fredericks- 
burg. In  1871  this  bar  was  5,400  feet  long,  with  a  least  depth  of  6  feet 
at  the  "  cross  over,"  where  there  were  3  wrecks  sunk  during  the  late 
war.  Before  improvement  this  was  the  most  troublesome  bar  on  the 
river  below  Fredericksburg  Bar,  and  steamers  often  grounded  here, 

Pratt  Eea^h  Bar,  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg.   The  ruling  depth  before  improvement  was  8.1  feet,  and  the 
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length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is  formed 
of  sand  and  mud. 

BemarWs  Ba/r^  104  miles  above  the  mouth  and  2  miles  below  Freder- 
icksburg. The  nding  depth  before  improvement  was  0.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

PoUocVs  Bar  J 105  miles  above  the  mouth  of  the  river  and  one  mile 
below  Fredericksburg.  The  bar  was  about  700  feet  long  in  1882,  before 
its  improvement  was  commenced,  and  the  ruling  dei)th  7  feet.  At  the 
head  of  the  bar  and  near  the  rignt  bank  there  was  a  ledge  of  rock  on 
which  the  depth  was  from  6  to  7  feet. 

Fredericksburg  Bar. — ^This  bar  commences  1  mile  below  the  rail- 
road bridge  at  Fredericksburg,  and  extends  up  to  and  along  the  entire 
wharf  front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  dex>osits  of 
sand  brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
structed the  channel  over  this  bar. 

The  navigation  of  the  Eappahannock  is  sometimes  obstiiieted  by  trees 
and  snags  carried  into  the  river  by  freshets. 

PLAN  OP  IMPBOVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this 
improvement  was  $83,760.  In  1879  the  project  was  amended  so  as  to 
provide  for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through 
the  bars  between  Fredericksburg  and  Port  Eoyal,  and  one  200  feet 
wide  and  16  feet  deep  between  Port  Eoyal  and  TappaJlannock  for  a 
larger  class  of  vessels.  The  depths  secured  by  dredging  were  to  be 
maintained  by  a  system  of  wing  dams  and  training  dikes.  The  total 
estimated  cost  of  the  revised  project  was  ^381,500. 

WOEK  DONE  AND  BBSTJLTS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871,' 
amounting  to  $15,000.  From  March  3, 1871,  to  June  30, 1890, 14  ap- 
propriations had  been  made,  ranging  from  $5,000  to  $25,000,  and 
aggregating  $199,500.  GDhese  appropriations  have  been  expended  in 
improving  the  seven  bars  between  Fredericksburg  and  Port  Eoyal,  by 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars  in  January,  1890: 


LooiOlljy. 


Leaat 

channel 

depth  at 

low  water 

January, 

1890. 


FnMlericksbuTg  Bar,  below  steamboat  wharf . 

INiUwkBar 

JliTiianl  Bar 

Pratt  Bar 

Spottflwood  Bar,  upper 

SpotUwood  Bar,  lower 

('atttle  FfirryBar 

Farley  Vale  Bar 


Feet. 


t8.0 
9.0 
9.0 
9.0 
8.5 
8.0 
9.5 
9.6 


*About 

f  A  small  bar  exists  at  and  immediately  below  the  steamboat  wharf,  at  which  the  least  depth  is 
aboat  6. 5  feet;  but  it  is  oomparatively  unimportant,  since  it  is  just  at  the  head  of  navigation. 
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Stated  in  general  terms,  about  two-thirds  of  the  work  to  be  acoom- 
plished  under  the  project  between  Fredericksburg  and  Farley  V^e,  a 
distance  of  12.6  mUes.  has  been  done. 

Nothing  has  been  done  towards  the  improvement  of  the  bars  at  Nan- 
zatico  Eeach,  33  miles  below  Fredericksburg,  and  near  Tappahannock, 
61  miles  below  Fredericksburg.  It  is  considered  more  imiwrtant  to  first 
complete  the  improvement  above. 

This  work  was  transferred  to  my  charge  by  Mr.  S.  T.  Abert,  U.  S. 
agent,  on  July  10, 1890. 

An  appropriation  of  115^000  was  made  in  the  river  and  harbor  act  of 
September  19, 1890.  Dunng  the  fiscal  year  ending  June  30, 1891,  the 
following  work  has  been  done: 

Repairs  of  dikes. — ^At  Fredericksburg  Bar  breaks  in  dikes  1,  2,  and 
N,  and  an  addition  of  15  feet  made  to  Dike  D. 

At  Pollock  Bar,  dikes  1  and  2  have  been  repaired  and  mattressed. 

At  Bernard  Bar  the  dike  has  been  raised  on  the  upstream  side,  and 
more  stone  placed  in  the  crib. 

At  Sx)ottswood  Bar  a  break  in  Dike  4^  has  been  repaired,  and  the  dike 
mattressed  at  the  end. 

At  Castle  Ferry  Bar,  dikes  1, 2,  ond  3  have  been  repaired.  Forty-four 
feet  of  new  sheet  pile  dike  have  been  built  at  dike  No.  3,  to  restore  its 
original  length.    The  ends  of  these  dikes  have  been  mattressed. 

3redging. — ^Under  date  of  January  20, 1891,  proposals  were  invited 
by  public  advertisement  for  dredging  at  Fredericksburg  Bar,  but  none 
were  received.  On  April  20, 1891,  the  dredging  was  again  offered  for 
contract,  bidders  being  given  the  option  of  depositing  behind  the  dikes 
on  the  Fredericksburg  Eeach,  or  dumping  in  the  river  below  Woodyard 
Greek,  a  distance  of  about  14  miles.  As  the  amount  of  work  was  small 
the  dredging  at  Fredericksburg  Bar  and  at  Urbana  Creek  were  ofifered 
under  one  contract.    The  following  proposal  was  received  Jiay  20, 1891 : 

Frank  C.  Somers,  Camden,  N.  J.,  31  cents  per  en.  yd $4,960 

The  contract  was  awarded  to  Frank  C.  Somers,  of  Camden,  N.  J.,  and 
entered  into  May  28, 1891.  Under  this  contract  it  is  proposed  to  dredge 
a  channel  10  feet  deep,  and  of  such  width  as  the  funds  permit,  through 
the  shoaler  parts  of  Fredericksburg  Bar.  With  the  limited  funds  avail- 
able only  a  small  part  of  the  dredging  needed  can  be  done.  The  date 
for  commencing  work  is  July  16, 1891. 

Construction  of  pile  driver  cmd  snug  boat — ^A  combined  steam  derrick 
boat  and  pile  driver  was  purchased  in  1881  for  the  repair  of  dikes  and 
removal  of  snags,  etc.,  the  plant  having  been  also  used  as  needed  on 
the  Mattaponi  and  Pamunkey  rivers.  As  stated  in  the  last  Annual 
Report  the  plant  had  become  worn  out.  It  was  therefore  necessary  to 
replaee  it  by  a  new  plant.  During  the  winter  of  1890-^91  plans  for  a 
new  plant  were  prepared,  to  consist  of  one  combined  steam  derrick  boat 
and  pile  driver,  one  scow,  and  two  flat  boats.  Proposals  for  the  con- 
struction of  the  plant  were  invited  and  the  following  bids  received 
April  6, 1891: 

H.  T.  Morrison  &  Co.,  Petersburg,  Va $6,129.75 

ITiomaBE.  WaUace,  Wilmington,  N.  C 7,400.00 

A.M.Law8on&  Co.,  Washington,  D.C , 7,181.70 

The  contract  was  awarded  to  H.  T.  Morrison  &  Co.,  of  Petersburg, 
Va.,  and  entered  into  April  24, 1891.  The  date  fixed  for  the  completion 
of  the  work  was  June  15, 1891.  The  contractors  were,  however,  un- 
able to  complete  the  plant  at  that  date,  and  were  granted  an  extension 
until  July  15, 1891.    At  the  end  of  the  fiscal  year  (June  30, 1891)  the 
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plant  was  nearly  finished.  One-half  of  the  cost  will  be  paid  from  the 
appropriation  for  Bappahannock  River,  one-fourth  from  the  appropria- 
tion for  the  Mattaponi  River,  and  one-fourth  from  the  appropriation  for 
the  Pamunkey  River. 

PUTUBB  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  two  bars  between  Port  Royal  and  Fredericksburg,  and  the  dredg- 
ing and  dike  construction  necessary  to  secure  and  maintain  a  channel 
10  feet  deep  and  100  feet  wide  through  the  7  bars  between  Fredericks- 
burg and  Port  Royal.  As  each  freshet  brings  new  deposits  of  sand  and 
silt  into  the  river,  an  annual  appropriation  of  about  %7,500  will  be  re- 
quired for  its  maintenance. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


March  3, 1871 $16,000 

June  10, 1872 15,000 

March  3, 1873 15,000 

June23, 1874 7,000 


March  3, 1875. 
August  14, 1876. 
June  18, 1878... 
March  3, 1879  .. 
June  14,  1880... 


6,000 
10,000 
13,500 
10,000 
25,000 


March  3. 1881 $15,000 

AugU8t2.1882 17,000 

Julys,  1884 20,000 

Augusts,  1886 20,000 

August   11,  1888    ($15,000,  of 

which  $3,000  was  for  Urbana)  12, 000 

September  19, 1890 15,000 

214,500 


The  work  is  in  the  collection  district  of  Tappahannook,  which  is  the  nearest  port 
of  entry.  The  nearest  light-honse  is  Bowler  Kock  Ught-house  in  the  fifth  light-house 
district. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,527.77 

Amount  appropriated  by  act  approved  September  19, 1890 15, 000. 00 

17,527.77 
June  30, 1891,  amount  expended  during  fiscal  year 3,3^.94 

July  1, 1891,  balance  unexpended 14,162.83 

July  1, 1891,  outstanding UabiUties $2,419.67 

July  1, 1891,  amount  covered  by  uncompleted  contracts 8, 024. 88 

10,444.55 

July  1, 1891,  balance  available 3,718.28 

{Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  endinjK  June  30, 1893    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2~  of  river  and 
harbor  acts  of  1866  and  1867. 


COMHXRCIAL  STATISTICS. 

It  is  reported  that  there  has  been  a  steady  diminution  in  railroad  rates,  due  to 
competition  by  water. 

Toss. 

The  tonnage  for  1888  is  reported  as 83,600 

The  reports  for  1890  are  not  regarded  as  altogether  reliable,  but  firom  them 

the  tonnage  for  1890  is  estimated  at 83,830 
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IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
OBIGINAIi  CONDITION. 

Urbana  Creek  is  a  tributary  of  the  Rappahannock  River,  wUcIi  it 
enters  16  miles  above  the  mouth.  Navigation  was  obstructed  in  1874 
by  a  bail;  outside  the  mouth,  over  which  but  6.5  feet  could  be  carried 
In  1882,  after  the  improvement  had  been  commenced,  a  shoal  within  the 
creek,  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbsma^ 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OP  IMPROVEMENT. 

The  approved  project,  adopted  in  1879,  was  the  excavation  of  a  chan- 
nel 150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  estimated 
cost  of  $20,000.  The  project  was  modified  in  1883  so  as  to  include 
dredging  a  channel  through  the  shoal  within  the  creek,  and  in  1888  so 
as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit  at  the 
mouth  to  prevent  the  natural  channel  from  closing.  The  revised  esti- 
mate for  the  entire  project  was  $34,580. 

WORK  DONE  AND  RESTJIuTS  OBTAINED. 

From  March  3, 1879,  to  August  11, 1888,  five  appropriations  ranging 
from  $2,500  to  $5,000  and  aggregating  $18,500  were  made  and  exi>ended 
in  dredging  channels  through  the  bar  outside  the  mouth,  and  the  shoal 
within  the  creek,  and  in  the  construction  of  dikes  and  jetties  on  the 
sand  spit.  From  1883  to  1889  work  was  suspended  for  want  of  funds. 
In  1882  the  channel  through  the  outer  bar  haid  been  dredged  to  a  width 
of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of  storms  and 
the  cessation  of  work  the  width  nas  diminished  to  90  feet.  The  natural 
channel  has  been  widened  at  the  end  of  the  sand  spit,  and  at  the  turn 
just  outside  the  spit.  A  channel  10  feet  deep  and  from  80  to  170  feet 
wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two  jetties  and 
a  dike  have  been  built  on  the  sand  spit. 

On  July  10, 1890,  this  work  was  transferred  to  my  charge  by  Mr.  S. 
T.  Abert,  TJ.  S.  Agent.  The  river  and  harbor  act  approved  Septemb^ 
19, 1890,  appropriated  $3,000  for  continuing  the  improvement.  The 
most  advantageous  application  of  this  appropriation  seemed  to  be  the 
widening  of  the  channel  at  and  near  the  end  of  the  sand  spit  by  dredg- 
ing, and  the  construction  of  additional  jetties  to  arrest  the  movement 
of  sand  along  the  beach,  and  the  consequent  shoaling  of  the  channeL 

Proposals  for  dredging  were  invited  by  public  advertisement,  and 
the  following  received  February  21, 1891 : 

Baltimore  Dredginff  Company,  Baltimore,  Md.,  30  cents  per  cu.  yd ^,250 

Fred.  L.  Somers,  Washington,  D.  C,  29  cents  per  en.  yd 2, 175 

Chester  T.  Caler,  Norfolk,  Va.,  32  cents  per  on.  yd 2,400 

The  prices  were  regarded  as  too  high,  and  the  bids  were  rejected. 

The  work  was  again  offered  for  contract  on  April  20, 1891,  together 
with  the  dredging  at  Fredericksburg,  on  the  Rappahannock  Eiver.  The 
following  is  an  abstract  of  proposals  received  May  20, 1891: 

Frank  C.  floimexs,  Camden^  N.  J.,  26.5  cents  per  en.  yd $1^987.90 
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The  contract  was  awarded  to  Frank  0.  Somers  of  Camden,  K  J.,  at 
26.6  cents  per  cubic  yard,  and  entered  into  May  28, 1891.  The  date  for 
the  commencement  of  work  is  September  15, 1891. 

It  is  proposed  to  build  the  jetties  by  hired  labor,  using  the  new  com- 
bined pile-driving  and  snagging  plant,  now  under  construction,  when 
aTsdlable.  This  plant  will  be  used  first  on  the  Mattax)oni  and  Pamun- 
key  Bivers,  and  toward  the  dose  of  the  season  will  be  brought  around 
to  the  Bappahannock. 

PTJTXJBE  OPEBATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there  re- 
mainq  the  further  dredging  of  the  channel  through  the  outer  bar  and 
the  shoal  within  the  creek  and  the  construction  of  jetties.  Owin^  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
channel  through  it.  Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  east 
to  northeast  storms,  while  protecting  works  in  such  an  exposed  locality 
must  necessarily  be  expensive.  While  the  improvement  made  has  been 
of  benefit  to  navigation  by  permitting  the  entrance  of  sailing  vessels 
to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a  wharf 
on  the  Bappahannock  about  1.5  miles  from  the  town.  The  pilots  of 
steamers  are  opx)Osed  to  entering  the  creek,  as  they  find  the  bend  in 
the  natural  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
northeast  and  northwest  winds.  If  this  improvement  is  to  be  continued, 
larger  appropriations  should  be  made.  The  amount  required  to  com- 
plete the  existing  project  is  $13,080. 

The  following  appropriations  have  been  made: 

March  3, 1879 $5,000 

June  14, 1880 2,500 

March  3, 1881 4,000 

August  2, 1882 4,000 

August  11, 1888  (Included  in  appropriation  of  $15,000  for  Rappahannock  Biver)    3, 000 
September  19, 1890 8,000 

21,500 
Urbana  is  a  port  of  entry  in  the  coUection  district  of  Tappahannook. 

Money  statement, 

'  Amount  appropriated  by  act  approved  September  19, 1890 ^    $3, 000. 00 

July  1, 1891,  balance  unexpended 3,000.00- 

July  1, 1891,  outstanding  liabilities $100.00 

July  1, 1891,  amount  ooyered  by  uncompleted  contracts 1, 987. 50 

2,087.50 

July  1,1891,  balance  available 912.50 

I"  Amount  (estimated)  reauired  for  completion  of  existing  project 13, 080. 00 

imount  that  can  be  profit  ~  ~ 
Submitted  in  oompf 


I  Amonni>  ( esumaxea;  requirea  lor  complexion  ox  existing  projeci li),  ucu.  ^jo 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893    13, 080. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


OOMHBROIAL  STATISTICS. 


It  is  reported  that  larger  vessels  can  enter  the  creek  now  than  formerly  and  that 
lower  freight  rates  are  secured. 
The  tonnage  for  the  oaleadar  year  1890  is  reported  as  5,360  tons. 
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IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

ORIGINAIi  CONDITION. 

The  York  Eiver  is  formed  by  the  union  of  the  Mattaponi  and  Pamiin- 
key  rivers  at  West  Point,  Va.,  is  41  miles  in  lenj^th,  and  empties  into 
Chesapepike  Bay  about  16  miles  above  Old  Point.  Entering  the  river. 
24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles  below 
West  Point. .  In  1880  the  ruling  depth  on  this  bar  was  18.5  fe^t^  and  its 
length  between  the  20-foot  curves  was  2,200  feet.  The  next  obstruction 
to  navigation  is  West  Point  Bar,  which  commences  about  2  miles  below 
West  Point  and  extends  up  to  West  Point.  West  Point  is  the  shipping 
point  of  the  Eichmond  and  West  Point  Terminal  Bailroad  system.  The 
wharves  from  which  shipments  are  made  are  built  within  the  mouth  of 
the  Pamunkey  Eiver,  and  further  obstruction  to  navigation  was  found 
in  shoal  water  in  front  of  these  wharves. 

PLAN  OP  IMPROVEMENT. 

The  original  project,  adopted  in  1880,  proposed  the  dredging  of  a 
channel  22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank 
and  West  Point,  with  an  increased  width  at  the  wharves  at  West  Point 
In  1884,  on  account  of  the  increased  trade,  the  project  was  modified  by 
increasing  the  width  of  the  proposed  channel  to  400  feet  at  a  total  esti- 
mated cost  of  $256,000.  In  1887  the  project  was  again  amended  to 
include  the  construction  of  a  dike  along  the  right  bank  of  the  river  at 
West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel.  The  estimated  cost  of  this  dike  was  $52,800,  making  ttie  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement. 

Tip  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
106  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Poto- 
potank Bar,  58,809  cubic  yards  of  materal  having  been  dredged,  at  15 
cents  per  cubic  yard.  This  channel  in  Jsinuary,  1890,  had  a  depth  of 
*  from  20.8  to  21.7  feet. 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889  under  successive  appropriations  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a  width 
varying  from  161  to  257  feet,  and  a  depth,  exclusive  of  the  center  cut,  of 
not  less  than  22  feet.  Under  a  modification  of  the  project  by  the  Sec- 
retary of  War,  January  4, 1889,  a  cut  40  feet  wide  and  24  feet  deep  was 
dredged  near  the  center  of  the  channel  from  the  lower  wharf  at  We^t 
Point  to  the  second  turn,  in  the  channel.  In  January,  1890,  the  ruling 
depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and  in  the 
rest  of  the  channel  to  19  feet.  From  the  commencement  of  the  improve- 
ment in  1881  to  June  30, 1890,  it  has  been  necessary  to  redredge  152,59*") 
cubic  yards  of  silting  which  was  not  provided  for  in  the  original  esti- 
mate, or  about  one-fifth  of  the  total  amount  dredged  at  West  Point  Bar. 
The  total  amount  expended  to  June  30, 1890,  was  $127,488.27« 
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This  work  was  transferred  to  my  charge  by  Mr.  S'.  T.  Abert,  U.  S. 
Agent,  on  July  10, 1890.  In  the  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  an  appropriation  of  $30,000  was  made  for  continu- 
ing the  improvement.  Under  date  of  January  20, 1891,  proposals  for 
dredging  at  West  Point  Bar  were  invited  by  public  advertisement.  The 
specifications  for  the  work  provided  that  the  material  dredged  from  the 
channel  should  be  deposited  along  the  flats  on  the  right  of  the  channel. 
A  trench  was  first  to  be  dredged  along  the  proposed  line  of  dike,  and 
the  material  deposited  on  the  side  of  the  trench,  so  as  to  form  an  em- 
bankment. This  trench  was  to  serve  as  the  dumping  place  for  the 
material  dredged  from  the  channel;  the  embankment  or  earthen  dike 
to  commence  at  the  shore  near  Ferry  Creek  and  extend  downstream 
parallel  to  the  channel  and  near  the  outer  edge  of  the  flats  for  a  dis- 
tance of  about  6,000  feet,  and  was  intended  to  contract  the  water  way 
and  prevent  the  shoaling  of  the  dredged  channel.  The  following  bids 
were  received  February  21, 1891 : 

Baltimore  Dredgiiig  Company^  Baltimore,  Md..  14}  cents  per  cu.  yd....  $25,287.50 

Atlas  Dredging  UompanV;  Wilmington,  Del.,  l7  cents  per  cu.  yd 28, 900. 00 

Chester  T.  Calcr^  Norfolk,  Va.,  17.25  cents  per  cu.  yd 29, 325. 00 

American  Dredging  Company,  Philadelphia,  Pa.,  16  cents  per  cu.  yd 27,200.00 

Georse  C.  Fobes  &  Company,  Baltimore,  Md.,  15.5  cents  per  cu.  yd 26, 350. 00 

FranK  C.  Somers,  Camden,  N.  J.,  16.5  cents  per  cu.  yd 28,  050. 00 

The  contract  was  awarded  to  tlie  Baltimore  Dredging  Company^  of 
Baltimore,  Md.,  and  entered  into  March  9, 1891,  the  price  for  dredging 
the  material  from  the  channel  and  depositing  it  in  embankment  as 
above  described  being  14J  cents  per  cubic  yard.  The  contractors  com- 
menced Work  March  20, 1891,  with  two  clam-shell  dredges,  which  were 
placed  at  work  dredging  the  trench  along  the  flats  and  forming  the 
embankment,  and  continued  until  the  Ist  of  May,  when  it  was  found 
that  owing  to  the  soft  nature  of  the  material  forming  the  bed  of  the 
river,  the  contractors  could  not  form  an  embankment  with  the  dredging 
plant  owned  by  them.  These  dredges  were  flrst-class  machines  for 
ordinary  dredging,  but  for  this  particular  work  in  the  very  soft  material 
found,  they  were  not  suited.  After  working  about  6  weeks  in  a  fruit- 
less effort  to  form  an  embankment  the  president  of  the  company  ad- 
dressed me  a  letter  saying  that  the  work  of  forming  an  embankment,  as 
provided  by  the  specifications,  was  impracticable,  and  requested  that 
the  contra<3t  be  annulled  or  amended. 

An  oflTer  was  made  to  do  the  channel  dredging  at  9  cents  per  cubic 
yard,  the  material  to  be  dumped  at  such  locafity  as  would  be  satisfac- 
tory to  the  engineer.  The  price  was  a  low  one.  The  construction  of 
the  dike  was  impracticable  with  the  tools  at  hand.  It  was  believed  to 
be  impracticable  to  raise  it  to  a  height  to  be  of  any  service  in  control- 
ling the  currents  by  any  other  machinery,  and  the  necessity  for  dredg- 
ing the  channel  at  once  was  imperative.  Under  the  circumstances  it 
seemed  preferable  to  amend  the  contract,  saving  the  sum  of  about 
$10,000  to  be  applied  to  the  construction  of  a  dike  in  some  other  way, 
and  a  supplemental  agreement  was  entered  into  May  11, 1891.  Under 
this  modified  contract  dredging  was  commenced  in  the  channel  in  front 
of  the  West  Point  wharves  June  10, 1891,  and  at  the  close  of  the  fiscal 
year  was  still  in  progress,  two  cuts  of  40  feet  each  having  been  com- 
pleted from  the  lower  to  the  upper  wharf.  Examinations  of  the  chan- 
nel show  that  shoaling  has  continued  in  the  channel  near  the  first  turn, 
so  that  the  ruling  depth  is  now  but  18  feet.  Some  shoaling  has  also 
occurred  in  front  of  the  West  Point  wharves.  Over  100,000  cubic 
yai*ds  of  redredging  will  be  required  under  the  present  appropriation. 
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FTTTURE  OPEBATIONS. 

Future  operations  proposed  are  the  completion  of  the  channels  at 
West  Point  and  Potopotank  bars  and  the  construction  of  the  dike  at 
West  Point  Bar.  The  dike  will  be  commenced  with  the  present  appro- 
priation but  should  be  continued  as  soon  as  further  funds  are  available 
in  order  to  maintain  the  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  flats  object  to  the  construction  of 
the  dike,  and  claim  that  it  will  injure  their  oyster  beds. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the 
completion  of  the  project  is  $150,050,  but  owing  to  the  continued  shoal- 
ing of  the  channel  ihis  amount  will  probably  be  insufficient.  After  the 
close  of  the  dredging  now  in  progress  a  new  survey  of  West  Point  Bar 
will  be  made  and  the  estimates  revised.  The  trade  of  the  York  River 
is  large,  increasing,  and  important,  and  the  improvement  is  worthy  of 
liberal  appropriations  by  Congress. 

APPBOPBIATIONS. 

The  following  appropriations  have  been  made: 

June  14, 1880 $10,000 

March  3, 1881 ^,000 

August  2, 1882 25,000 

Julys,  1884 20,000 

Augusts,  1886 18,750 

August  11, 1888 30,000 

September  19, 1890 30,000 

Total 158,750 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Kock,  in  the  fifth  light-house  district. 

Money  statsmenU 

July  1, 1890,  balance  unexpended $1,300.73 

Amount  appropriated  by  act  approved  September  19,  1890 30, 000. 00 

31,300.73 
June  30, 1891,  amount  expended  during  fiscal  year 2, 420. 90 

July  1, 1891,  balance  unexpended 28,879.83 

July  1,  1891,  outstanding  liabilities $500.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 15,  300. 00 

: —    15,800.00 

July  1, 1891,  balance  available 13,079.83 

{Amount  (estimated)  required  for  completion  of  existing  project 150, 050. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and. 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

BeoeipU  and  sh^ments  during  1890. 


Artioles. 

Receipts. 

Shipments. 

Total. 

Coal 

Tont. 

Tom. 

16,375 

74,002 

2,500 

44,825 

25.854 

50,000 

67.915 

9,400 

7,704 

12,U$0 

Tona. 

16,375 

74,003 

Cotton 

Farm  produce - 

2,500 

Iron 

44,825 

I/tUnltV^r  rr^ .,-T-. .,T        r.,.        .  T       x.r- -r r 

25,854 
50  000 

Oystors       -.              .       .        .        .... 

107,465 

176,380 

Tlea 

9,400 

Tobacco.... 

7,704 

Wood 

12,150 

Total 

107,465 

310,725 

418,190 

V^seU  arriving  and  departing  during  1390. 

Steamers  drawing  10  feet  or  more 683 

Steamem  drawinff  lo8«  than  10  feet 208 

Vessels  drawin  g  lO  feet  or  more 99 

Yeaselfl  drawing  less  than  10  feet 250 

Barges,  flatboa^  etc 25 

Statement  of  tonnage  by  years. 

Tons. 

Reported  for  1888 28.V480 

Heportod  for  1889 •. 328,353 

Reported  for  1890 418,190 

No  new  linea  of  transportation  were  established  daring  1890. 


J". 


IMPROVEMENT  OF  l^LA.TTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  River  is  navigable  for  small  steamers  and  vessels  from 
its  mouth  at  West  Point  to  Ayletts,  a  distance  of  about  52  miles,  and 
can  be  made  navigable  for  barges  for  20  miles  above  Ayletts,  to  Mun- 
day  Bridge.  The  obstructions  to  o  J  foot  navigation  below  Ayletts  are 
as  follows: 


Designation. 


Latano  Bar , 

Kobinsou  Bar 

Pmsqne  Isle  Bar 

Sale  Bar 

"WiilkPT  Bar , 

OldHaUBar 


Of  the  above-named  bars  only  the  first  two  have  been  surveyexl,  and 
the  lengths  and  depths  at  the  others  arc  approximate  only.  Above 
Ayletts  there  were  eight  bars,  but  no  work  on  them  was  proposed.  The 
river  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks. 
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PLAN  OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  was  to  remove  snags,  logs,  lean- 
ing trees,  wrecks,  etc.,  below  Monday  Bridge,  and  to  improve  the  bars 
below  Ayletts  so  as  to  give  a  depth  of  5.5  feet  at  low  tide,  and  a  chan- 
nel width  of  40  feet. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  five  appropriations,  ranging 
from  $2,500  to  $5,000  and  aggregating  $16,300,  had  been  made  for  this 
work,  and  the  entire  amount  expended.  On  June  30, 1890,  the  follow- 
ing results  had  been  obtained:  Snags,  wrecks,  and  overhanging  ti-ees 
h«&  been  removed  from  Eobinson  Bar  to  Munday  Bridge,  a  distance 
of  about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at  Bob- 
inson  Bar.  No  dredging  has  yet  been  done  on  the  river.  The  im- 
provement was  transferred  to  my  charge  by  Mr.  S.  T.  Abert,  United 
States  agent,  July  10,  1890.  In  the  river  and  harbor  act  approved 
September  19.  1890,  an  appropriation  of  $3,000  was  made,  $1,500  of 
which  could  oe  expended  above  Ayletts.  As  this  amount  was  insuf- 
ficient for  dredging  operations  it  was  recommended  that  it  be  appUed 
to  the  removal  of  snags,  logs,  and  similar  obstructions  which  accumu- 
late each  year  and  obstruct  navigation.  The  plant  formerly  used  for 
this  purpose  on  the  Eappahannock,  Mattaponi,  and  Pamunkey  Eivers 
had  become  worn  out,  and  it  became  necessary  to  build  a  new  plant 
before  snagging  could  be  commenced.  Plans  were  prepared  and  pro- 
posals invited  for  the  construction  of  a  plant  consisting  of  one  combined 
steam  hoister  and  pile-driver,  one  scow,  and  two  flat  boats.  An  ab- 
stract of  bids  received  will  be  found  in  the  report  for  the  Eappahan- 
nock Eiver.  A  contract  was  entered  into  with  H.  T.  Morrison  &  Co.,  of 
Petersburg,  Ya.^  and  at  the  close  of  the  fiscal  year  the  plant  was  nearly 
completed.  It  is  proposed  to  commence  the  removal  of  snags,  etc.,  in 
the  Pamunkey  in  July,  1891,  and  then  take  the  plant  around  to  the 
Mattaponi  and  remove  similar  obstructions  there. 

PtTTUEE  OPEBATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
completion  of  the  dikes  at  Eobinson  Bar  and  the  construction  of  those 
proposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
below  Ayletts  having  a  ruling  depth  of  less  than  5.6  feet.  Snags  and 
fallen  trees  accumulate  each  year  and  will  require  removal.  The  esti- 
mated amount  required  for  the  completion  of  the  existing  project  is 
$52,800,  but  as  instrumental  surveys  have  been  made  of  but  2  bars  this 
estimate  will  be  subject  to  future  revision. 

APPEOPBIATIONS. 

The  following  appropriations  have  been  made: 

Jane  14, 1880 <2,500 

March  3, 1881 3,300 

July  5, 1884 2,500 

Augusts,  1886 B^m 

August  11,  1888 8,000 

September  19,  1890 3,001^ 

Total 19,300 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Hock,  Virginia. 
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Money  statement, 

July  1, 1890,  balance  unexpended V $3.11 

Amount  appropriated  by  act  approved  September  19, 1890 3, 000. 00 

Jiilv  1, 1891,  balance  unexpended 3,003,11 

July  1, 1891,  outstanding  liabilities $50.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1, 532. 44 

1, 582. 44 

July  1, 1891,  balance  available 1,420.67 

(Amount  (estimated)  required  for  completion  of  existing  project 52, 800. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1898    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COHMBRCIAL  STATISTICS. 

The  receipts  and  shipments  for  the  calendar  year  1890  are  reported  as  follows : 

Tons. 

Lumber -. 7,700 

Merchandise 10,400 

Ties 6,900 

Wood 7,650 

32,650 


J". 

IMPROVEMEKT  OF  PAMXJNKET  RIVER,  VIRGINIA. 

The  Pamunkey  River  is  navigable  fipom  its  modtli  at  West  Point,  on 
tlie  York  River,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of  about 
59  miles.  Seven  feet  can  be  carried  to  Piping  l^ee  Ferry,  a  distance 
of  43  miles.    The  following  are  the  principal  bars  obstructing  navigation : 


Designatioii. 

Diatanoe 

above 

WeatPoint. 

Length  of 
bar. 

Least 
depth. 

ST>rin  z  Bar 

MOet. 

43.5 

47.5 

53.5 

56 

58 

Feet. 
700 
600 
700 
400 

Feet. 

5.6 

Skidmore  Bar 

5  8 

Whale  Back  Bar 

3 

Potomo y  Creek 

1.5 

Indian  Table 

(*) 

*  Exposed  at  low  tide. 

In  addition  to  these  bars  navigation  was  originally  obstructed  by 
numerous  wrecks,  logs,  snags,  and  overhanging  trees. 

PLAN  OF  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provides  for  7-foot  navigation  firom  West  Point  to  Basset  Ferry, 
47  nules,  thence  5-foot  navigation  to  Wormley  Landing,  54  miles  above 
"West  Point,  and  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  tobe  100  feet  wide  and  the  remainder  40  feet  wide.  The  wrecks, 
snags,  logs,  and  trees  obstructing  navigation  between  Gkirlick  Ferry  and 
Hanovertown  were  also  to  be  removed. 
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WORfe  DONE  AND  RESTJLTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  Ave  appropriations  were  made, 
ranging  from  $2,600  to  $6,000,  and  aggregating  $16,500.  The  following 
work  has  been  done:  Snags,  logs,  and  overhanging  trees  have  been 
removed  from  the  river  between  Hanovertown  and  Garlick  Ferry,  a  dijv 
tance  of  22.5  miles.  Parts  of  wrecks  obstructing  navigation  have  been 
removed  as  follows:  Three  at  Skidmore  Bar,  three  at  Carter  Island, 
and  one  at  White  House.  Nine  hundred  and  eleven  feet  of  dike  have 
been  constructed  at  Skidmore  and  Spring  bars,  and  a  channel  800  feet 
long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been  dredged  throngh 
Skidmore  Bar. 

This  improvement  was  transferred  to  my  charge  by  Mr.  S.  T.  Aberu 
tJ.  S.  agent,  on  July  10, 1890. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  t5ontinuing  the  improvement.  This  amount  was  too  small  to 
be  advantageously  applied  to  dredging  operations.  The  removal  of 
snags,  logs,  and  overhanging  trees,  which  are  brought  into  the  river 
each  yeat  by  freshets,  was,  however,  needed,  and  it  was  proposed  to 
apply  the  ftinds  to  this  work.  The  plant  formerly  used  on  the  Bappa- 
hannock,  Mattaponi,  and  Pamunkey  rivers  was  worn  out,  and  it  was 
necessary  to  build  a  new  one  before  active  operations  could  be  com- 
menced. Plans  were  prepared  and  proposals  invited  for  a  plant,  to 
consist  of  a  combined  steam-hoister  and  pile-driver,  one  scow,  and  two 
flatboats.  An  abstract  of  the  bids  received  will  be  found  in  the  report 
for  Eappahannock  Eiver.  One-fourth  of  the  cost  of  the  plant,  or  abont 
$1,600,  will  be  charged  to  the  appropriation  for  the  Pamunkey  Eiver. 
It  is  expected  that  the  plant  will  be  delivered  at  West  Point,  Ya., 
about  July  16,  1891,  when  the  removal  of  snags,  etc.,  will  be  com- 
menced. 

PUTTJBE  OPERATIONS. 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  bars  above,  with  such  further  work 
in  removing  obstructions  as  may  be  found  necessary.  The  estimated 
cost  of  completing  the  project  is  $10,000. 

APPBOPBIATIONS. 

The  following  appropriations  have  been  made: 

June  14. 1880 $2,500 

March  3.1881 2,500 

August  2,  1882 im 

Augusts,  1886 5, WO 

August  11,  1888 3.000 

September  19,1890 3,000 

Total 18.500 

The  work  is  in  the  collection  district  of  Ricbmoncl,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Va. 

COMMERCIAL  STATISTICS. 

Satisfactory  separate  statements  of  the  trade  of  the  river  conld  not 
be  obtained^ut  nearly  all  the  tonnage  is  thought  to  be  inchided  in 
that  of  the  York  River,  as  the  trade  of  the  Pamunkey  practicallf  all 
passes  through  the  York. 
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Money  statement. 

Jnly  1, 1890,balaiice  unexpended $16.36 

Amount  appropriated  by  act  approved  September  19;  1890 3, 000. 00 

July  1, 1891,  balance  unexpended 3,016.36 

July  1, 1891,  outstanding  Uabilitlea $50,00 

July  1. 1891,  amount  covered  by  uncompleted  contracts 1, 532. 44 

1,582.44 

July  1, 1891,  balance  available : 1,433.92 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  eudme  J  une  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  13- 

PRELIMINARY  EXAMINATION  OF  ST.  LEONARD  CREEK,  MARYLAND. 

[Pzinted  in  House  Ex.  Boo.  l^o.  120,  Fifty-fint  CongreBS,  second  Bession.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  JD.  0.,  December  20^  1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  December  18,  1890,  from  Lieut,  Col.  Peter  C.  Hains, 
Corps  of  Engiueers,  giving  results  of  preliminary  examination  of  St. 
liconard  Creek,  Maryland,  made  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  September  19, 1890. 

Ideutenant-Colonel  Hains  thinks  little  additional  traffic,  if  any, 
would  be  devdoped  by  deepening  the  channel,  even  if  it  were  deepen^ 
to  the  head  of  the  creek^  and  therefore  is  of  opinion  that  St.  Leonard 
Creek  is  not  worthy  of  improvement  by  the  If  ational  Government.  I 
concur  in  this  view. 

Very  respectfully,  your  obedient  servant, 

Thos.  LINCOLN  Casey, 
Brig.  Qen.y  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  Trar. 


report  of  lebtjtenant-colonbl  peter  0.  hains,  corps  of  engi- 

N3BERS. 

United  States  Engineer  Office, 

Washington^  D,  0.,  JDecemher  18j  1890. 

General:  In  compliance  with  the  instructions  contained  in  Depart* 
ment  letter  dated  September  20, 1890, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  St.  Leonard  Creek, 
Maryland: 

St.  Leonard  Creek  is  a  tidal  estuary  of  the  Patuxent  Eiver.  There 
is  deep  water  at  its  mouth  and  for  a  couple  of  miles  upstream.  Be- 
yond this  the  depth  diminishes,  till  at  a  distance  of  about  6  miles  from 
its  mouth  the  depth  is  only  about  3  feet.    There  are  two  wharves, 
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Mackall  and  Seller,  near  the  moath;  another,  called  Planter  Wharf. 
is  about  3  miles  higher  up.  Formerly  steamers  made  landings  at  th** 
latter  place.  They  have  not  done  so,  however,  for  several  years  pa^st. 
There  is  considerable  trade  on  the  lower  part  of  St.  Leonard  Creek, 
and  but  little  on  the  upper  part.  A  line  of  steamers  runs  from  Balti 
more  to  the  Patuxent  Eiver,  and  these  touch  at  the  wharves  on  the 
lower  part  of  the  creek.  At  the  present  time  there  is  ample  depth  of 
water  for  vessels  of  about  10  feet  draft  nearly  up  to  Planter  Wharl., 
but  there  is  difficulty  in  turning  at  and  near  this  point 

The  Drum  Point  Railroad  (in  process  of  construction)  will  pass  within 
about  5  miles  of  the  mouth  of  the  creek.  At  the  present  time,  the  trade 
is  made  up  of  shipments  of  tobacco  and  wood,  railroad  ties,  poplar,  fruit, 
oysters,  and  some  grainy  the  imports  are  general  merchandise.  !!^o 
improvement  to  the  navigation  is  needed  on  the  lower  part,  and  it  is 
estimated  that  the  total  value  of  shipments  from  the  upper  part  will 
not  exceed  in  value  $21*,000  annually.  The  cost  of  improving  the  navi- 
gation of  the  upper  part  has  not  been  estimated,  but  it  is  safe  to  say  it 
would  cost  more  than  the  total  annual  trade  to  be  benefited.  The 
adjacent  country  is  fertile,  but  ample  facilities  for  navigation  already 
exist  I  think  but  little,  if  any,  additional  traffic  would  be  developed 
by  deepening  the  channel,  even  if  it  were  deepened  to  the  head  of  the 
creek. 

I  am  therefore  of  the  opinion  that  St.  Leonard  Creek,  Maryland,  is 
not  worthy  of  improvement  by  the  If  ational  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if.  8.  A. 


Lieut.  CoLf  Corps  of  Ungif^eers. 


J  14- 

PRELIMINARY  EXAMINATION  OF  ST.  JEROME  BAY,  MARYLAOT). 

United  States  Engineer  Office, 

Wdshingtony  B.  0.,  April  22^  1891. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  20, 1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  St.  Jerome  Bay,  Maryland. 

St.  Jerome  Bay  is  formed  by  a  small  indentation  in  the  westerly  side 
of  Chesapeake  Bay,  and  St.  Jerome  Creek  empties  into  the  head  of  the 
bay.  In  1880  a  survey  was  made  for  deepening  the  entrance  to  the 
creek.  The  improvement  that  was  recommended  was  for  the  benefit  of 
the  Fish  Commission,  which  proposed  to  establish  a  place  for  propagat- 
ing  oysters.  At  that  time  there  was  only  about  3  feet  of  water  on  the 
bar  beyond  the  entrance,  while  directly  at  the  mouth  of  the  creek  there 
was  a  depth  of  16  feet.  The  first  project  contemplated  dredging  a 
channel  100  feet  wide  and  9  feet  deep  through  the  outer  bar,  and  a 
channel  40  feet  wide  and  6  feet  deep  through  tihe  south  prong  of  the 
creek.  The  estimated  cost  of  the  project  was  $6,500.  Subsequently 
this  estimate  was  increased  to  $21,500.  Still  later  the  estimate  was 
increased  to  $26,500.  In  1884  an  appropriation  of  $15,000  was  expended, 
when  the  estimate  was  again  increased  to  $52,500.  m  1888  the  estimate 
was  again  increased  to  $61,200.    In  1889  the  Fish  Commission  aban- 
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doned  the  station.  The  total  amount  expended  on  the  improvement 
was  126,500  and  resulted  in  giving  a  channel  9  feet  deep  and  140  feet 
wide  at  the  bar  outside  the  creek,  and  a  channel  3}  feet  deep  and  30 
feet  wide  in  the  South  Prong,  The  present  condition  of  the  entrance 
shows  that  the  outer  channel  has  filled  up  to  some  extent. 

The  improvement  now  desired  by  citizens  residing  in  the  vicinity,  and 
fishermen  who  frequent  these  waters,  is  that  the  outer  channel  be  made 
10  feet  deep^  and  about  300  feet  wide,  and  that  a  turning  basin  be 
dredged  within  the  mouth  of  the  creek.  This  is  desired  as  much  for  a 
harbor  of  refrige  as  for  any  other  purpose.  The  trade  in  the  creek  is 
chiefly  in  oysters,  and  it  is  said  that  as  many  as  10,000  bushels  are 
shipped  from  there  annually.  There  is  also  some  trade  in  the  produce 
of  the  country,  which  consists  of  grain,  tobacco,  railroad  ties,  etc.,  the 
amount  of  which  was  not  ascertainable.  To  make  the  improvement 
now  desired  I  estimate  would  cost  about  f  46,000,  but  it  is  scarcely  prob- 
able that  a  dredged  channel  would  maintain  itself  without  works  of 
contraction,  consequently  an  annual  outlay  would  be  needed  for  main- 
taining the  improvement.  In  my  opinion  the  commerce  of  the  place 
does  not  justify  the  Government  in  undertaking  the  work.  As  to  its 
availability  as  a  harbor  of  refrige  for  small  sailing  vessels  in  southeast- 
erly gales,  it  may  be  said  that  it  would  occasionally  be  useful  to  them, 
but  miless  the  bar  be  kept  deep  enough  by  frequent  dredging,  it  might 
become  a  source  of  danger.  The  distance  from  »t.  Jerome  Bay  to  Corn- 
field Harbor  is  less  than  5  miles,  and  here  is  an  excellent  harbor  in 
northeasterly  gales.  The  distance  to  the  nearest  harbor  to  the  nortli- 
ward,  the  mouth  of  the  Patuxent  Eiver,  is  about  16  miles. 

In  view  of  all  the  circumstances.  I  am  of  the  opinion  that  St.  Jerome 
Boiy  is  not  worthy  of  improvemeni  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

FETEB  0.  HAINS, 

Lieut  Cohy  Carps  of  EngirteetB. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineerSy  UB.A. 


J  15. 

PREUMrNARY  EXAMINATION  OF  PI8CATAWAY  CREEK,  MARYLAND. 

[Printed  in  HouaeEx.  Doo.  No.  49,  Fifty-flnt  Gongrees,  seoond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  3, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report,  dated  October  6, 1890,  by  Lieut.  Ool.  Peter  C.  Hains,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Piscataway 
Creek,  Maryland,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  Piscataway 
Creek  is  not  worthy  of  improvement  by  the  Kationsd  Government,  and 
in  this  opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers* 
Hon.  Bedfield  Proctor, 

Secretary  of  War. 
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REPORT  07  lilBUTENANT-GOLONEL  PETER  0.  HAINS,  CORPS  OF  E!!?GI- 

NEERS. 

United  States  Engineer  Office, 
Wa^UngtoUj  D.  C,  October  6j  1890. 

General  :  In  compliance  with  Department  order  of  September  20, 
1890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
in  my  district,  I  have  to  report  that  1  have  made  a  preliminary  exami- 
nation of  Piscataway  Creek,  Maryland,  with  a  view  to  determining: 
whether  said  creek  is  worthy  of  improvement  by  the  l^ational  Groveru- 
ment.  Piscataway  Creek,  Maryland,  is  a  tributary  of  the  Potomac 
Biver.which  it  enters  fipom  the  east  about  one-fourth  of  a  mile  below 
Fort  Washington  Wharf  and  12  miles  below  Washington. 

The  creek  is  about  five-eights  of  a  mile  wide  at  its  mouth,  and  from 
one-half  to  five-eights  of  a  mile  wide  up  to  Farmington  Wharf,  the  only 
wharf  on  the  creek.  For  a  distance  of  2  miles  from  the  mouth  the  creek 
has  the  character  of  a  tidal  estuary  or  bay.  There  is  a  bar  at  the  mouth 
over  which  about  3.6  feet  can  be  carried  at  low  tide ;  from  thence  to  tlie 
Farmin  gton  Wharf  the  depth  varies  from  4  to  6  feet.  The  average  depth 
holds  for  nearly  the  fall  width  of  the  creek  and  the  tidal  space  is 
large  and  ample.  About  one-fourth  of  a  mile  above  Farmington 
Wharf  the  creek  becomes  more  fluvial  in  its  character  and  narrows 
to  about  100  feet,  being  bordered  by  wide  marshes.  There  is  a 
bar  where  the  narrow  stream  debouches,  over  which  but  6  inches  can 
be  carried.  Above  this  bar  the  depth  ranges  from  2.5  to  3.5  feet,  the 
natural  depth  having  been  increased  by  sand  dredging.  About  1.5 
miles  above  FarmingS>n  the  width  decreases  to  50  feet.  At  Piscataway 
village,  some  3.6  miles  above  Farmington,  the  width  is  25  feet  and  the 
depth  from  6  inches  to  1  foot. 

The  steamer  Harry  Loder  plies  between  Farmington  and  Alexandria, 
Va, ;  she  is  about  80  feet  long,  22  feet  wide,  and  draws  3  feet  light  and 
from  3.5  to  4  feet  loaded.  Her  tonnage  is  23  tons  net.  The  steamer, 
runs  every  other  day,  as  the  trade  is  not  sufficient  to  warrant  daily 
trips.  The  obstructions  to  navigation  by  this  steamer  are,  (1)  the  bar 
at  the  mouth  of  the  creek,  and  (2)  a  shoal  place  directly  in  front  of  the 
Farmington  Wharf.  The  steamer  experiences  but  little  difficidty  at 
ordinary  low  tides,  but  during  northwest  winds,  when  the  tide  faUs  from 
1  to  2  feet  below  the  normal  plane,  the  boat  can  not  cross  the  bar. 
Comparison  with  the  Coast  Survey  soundings  of  1862  indicates  a  very 
gradual  shoaling  on  the  bar  since  that  date. 

The  depth  at  Farmington  Wharf  is  about  3  feet,  but  in  the  channel 
oflf  the  wharf  there  is  a  depth  of  4,2  feet.  The  proper  remedy  for  this 
trouble  is  to  extend  the  wharf. 

The  navigation  could  be  improved  by  dredging  a  channel  through 
the  bar  at  thq  mouth,  say,  6  feet  deep  and  100  feet  wide,  and  another 
near  the  Farmington  Wharf,  where  the  depth  is  only  4.5  feet.  Such 
dredged  channels  would  cost  about  $12,000. 

The  trade  is  in  grain,  tobacco,  cord  wood,  and  supplies  for  stores. 
There  is  no  trade  above  Farmington  Wharf.  There  are  three  houses 
and  a  store  at  and  near  Farmington.  A  road  leads  from  Farmington 
to  Piscataway,  about  3.5  miles.  Piscataway  is  a  dilapidated  village  of 
some  twenty  houses,  about  one-third  of  which  are  untenanted  or  in  a 
state  of  decay.  The  population  is  less  than  100.  There  is  a  church  and 
four  small  stores,  which  are  said  to  do  an  annual  business  of  $4,000  a 
year.  It  was  estimated  that  some  80,000  pounds  of  tobacco  were  raised 
annually  in  this  district.    Brandywine  Station,  on  tiie  Popes  Creek 
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Branch  of  the  Baltimore  and  Potomac  Eailroad,  is  8  miles  east  of  Piscat- 
away,  and  the  railroad  probably  takes  much  trade  which  formerly  went 
by  water.  It  is  estimated  that  the  trade  of  the  creek  is  about  from 
810,000  to  $12,000  per  year.  While  it  is  possible  that  some  trade  might 
be  developed  by  improving  the  navigation,  it  is,  in  my  opinipn,  too  local 
in  its  character  and  too  insignificant  in  its  proportions  to  justify  tiie 
General  Government  in  undertaking  the  work,  and  in  my  opinion  "  not 
worthy  of  improvement"  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Limit,  Cohy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A, 


J  i6. 

preliminary  examination  op  NEWPORT  CREEK,  HEAD  OP  WICOMICO 
RIVER,  CHARLES  COUNTY,  MARYLAND. 

[Printed  in  House  Ex.  Doc.  No.  Iffi),  Fifty-first  Congress,  second  session.] 

Office  of  the  Ohiep  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  P,  1891, 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  6, 1891,  by  Lieut.  Col.  Peter  0.  Hains,  Corps  of  Engi- 
neers, upon  the  preliminary  examination  of  !N"ewport  Creek,  head  of 
Wicomico  River,  Charles  County,  Md.,  made  in  compliance  with  re- 
cjuirementft  of  the  river  and  harbor  act  of  September  19, 1890. 
•  It  is  the  opinion  of  Lieutenant-Colonel  Hains,  concurred  in  by  this 
oflice,  that  the  locality  is  not  worthy  of  improvement  by  the  United 
States. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineers, 
Hon.  Bedfebld  Pbootoil 

Secretary  of  War. 


KEPORT  op  LXEXJTBNANT- colonel  PETER  0.  HAINS,   CORPS  OP  EN- 

OINEERS. 

United  States  Engineer  Office, 

Washington,  D,  C,  January  6,  1S91. 
General:  I  have  to  report,  in  compliance  with  the  requirements  of 
Department  letter  of  September  20,  1890,  as  follows  in  respect  to  a 
X>reliminary  examination  made  of  Newi)ort  Creek,  at  the  head  of  Wi- 
comico Kiver,  Charles  County,  Md. 

Tills  creek  rises  in  the  soatheasterly  part  of  Cfiarles  County,  Md., 
flows  in  a  southerly  direction,  and  empties  in  the  Wicomico  Eiver, 
about  3  miles  from  the  head  of  the  latter.  For  the  greater  part  of  its 
hMigth  the  creek  is  an  insignificant  stream,  with  a  supply  of  water 
^v  holly  inadequate  for  purposes  of  navigation.  That  part  of  the  creek 
KNG  91 81 
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near  its  month  is  deeper  and  wider,  the  width  here  being  abont  100 
feet  and  the  depth  from  6  to  10  feet,  forming  a  sort  of  pool  abont  1,500 
feet  in  length.  This  part  of  the  creek  also  receives  a  tidal  flow  from 
the  Wicomico  Eiver,  the  rise  and  fall  of  tide  being  abont  2  feet. 

The  land  bordering  on  the  stream  near  its  month  is  low  and  marshy; 
higher  npstream  it  is  better  drained  and  more  rolling.  The  village  of 
Newport,  consisting  of  about  a  dozen  houses,  is  located  on  the  right 
bank  about  1^  miles  from  the  mouth. 

Entrance  to  the  creek  is  obstructed  by  a  bar,  part  of  which,  in  very 
low  tides,  becomes  bare,  but  through  which  a  shallow  channel  about 
100  feet  wide  has  cut  its  way.  This  bar  is  the  obstruction  to  naviga- 
tion, which,  I  presume,  it  is  desired  that  the  Gk>vemment  should  re- 
move.* The  upper  part  of  the  creek  is  too  small  to  make  the  question 
of  its  improvement  one  for  serious  consideration.  A  cut  through  tlie 
bar  would  enable  larger  vessels  to  get  into  the  deep  pool  near  the 
mouth  of  the  creek,  and  if  made  200  feet  wide  and  6  feet  deep  at  low 
tide  could  be  done  for  about  $12,000,  but  in  all  probability  it  would 
fill  up  unless  works  of  contraction  were  also  built.  GDhe  cost  of  such 
works  has  not  been  estimated.  It  must  be  remembered,  however,  that 
the  Wicomico  itself  has  only  from  3  to  4  feet  depth  at  low  tide  on  the 
upper  part,  and  in  consequence  a  deepening  of  the  bar  of  ISTewport  Creek 
would  be  of  little  use  unless  the  river  were  also  deepened. 

From  the  best  information  obtainable  it  appears  that  there  are  only 
two  or  three  small  sailing  vessels  that  trade  on  the  creek.  They  receive 
their  cargoes  from  lighters.  The  products  of  the  valley  consist  of  to- 
bacco, corn,  wheat,  and  cord  wood.  The  amount,  however,  as  nearly  as 
could  be  ascertained,  does  not  exceed  in  value  $30,000  per  annum,  most 
of  which  goes  to  market  by  rail. 

In  view  of  the  above  I  am  of  the  opinion  that  !N"ewport  Greek  is  not 
worthy  of  improvement  by  the  National  Government. 
"^Very  respectfully,  your  obedient  servant, 

Petbk  C.  Hjlens, 
Ideut.  Colj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  XT,  8.  A. 


J  17. 
PRELIMINABY  examination  of  smith  creek,  MARYLAND. 

United  States  Engineer  Office, 

Washington^  D.  0.,  April  22^  1891. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  20, 1890, 1  submit  the  following  report  of  a  pre 
liminaiy  examination  of  Smith  Creek,  IVIjirylaud. 

Smith  Creek  is  a  small  tidal  estuary  of  the  Potomac  Eiver,  into  which 
it  empties  about  8  miles  northwest  of  Point  Lookout.  The  creek, 
though  small,  is  for  the  most  part  deep,  and  large  quantities  of  oysters 
are  shipped  from  it.  There  are  three  steamers  that  make  triweekly 
trips  to  the  two  landings  in  the  creek  during  the  spring  and  suniiuer 
season,  and  two  steamers  during  the  winter  season.  Besides  these 
steamers  there  are  many  smaller  vessels  that  trade  there.    So  &r  as 
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commerce  is  concerned^  it  is  quite  large  considering  the  size  of  th4 
stream,  though  I  am  not  able  to  give  any  exact  data  in  regard  to  the 
amount.  Four  hundred  to  500  barrels  of  oysters  are  shipp^  per  week 
in  the  oyster  season. 

The  improvements  wanted  by  the  people,  so  far  as  I  could  learn,  are 
lights  to  guide  through  the  bar  channel  at  night,  or  the  straighteutng 
of  the  channel  by  dredging.  The  channel  is  crooked,  it  is  tarue^but.  it- 
is  deep  and  not  so  narrow  but  that  steamers  can  enter  it  at  night  bF: 
by  means  of  the  lanterns  that  are  hung  up  on  piles  at  its  enteaace. 
These  temporary  lights  are  maintained  by  private  parties,  and  if  ijBxey. 
could  be  relieved  of  this  trouble  and.  expense,  nothing  more  would  be 
needed.  The  channel  on  the  bar  is  at  least  14  feet  deep  at  low  tide,  in 
its  shoalest  parts,  and  about  7  feet  is  the  greatest  draft  of  vessels  that 
ordinarily  run  into  it.    Inside  the  bar  the  depth  is  more  than  18  fcefc/ 

The  bar  seems  to  be  a  stable  one  and  has  not  varied  much  in  Hi  Aum% 
ber  of  years.  To  dredge  off  a  part  of  the  shoal  in  order  to  make.tbiej 
channel  wider  and  more  nearly  straight  would  not  afford  any  material 
relief  as  it  would  doubtless  form  again  unless  supplemented  by  .woi:ksi 
of  contraction.  If  works  of  contraction  be  also  constructed  to  give  per-* 
manency  to  the  channel,  the  cost  would  become  so  great  in  comparison 
to  the  advantage  gained  that  the  Government  would  not  be  justed,  ixL. 
undertaking  it.  i 

In  view  of  the  above  facts  I  am  of  the  opinion  that  Smith  Ctnaek). 

Maryland,  is  not  worthy  of  improvement  by  the  Nation^  Govemnient.. 

Very  resx>ectfully,  your  obedient  servant,  ,  f  .      , . 

Peteb  C.  HAINS,! 
Lieut  OoLf  Corps  ofUnginw*s. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers. 


J  i8. 
PRELIMINABY  examination  op  NANDUA  creek.  VIRGINIA; 

[Printed  in  Honae  Bx.  Doo.  No.  290,  liAy>firti  CkmgreM,  seoond  session.]  ,     . 

Office  of  the  Chief  of  Enghneers, 

United  States  Army,  ; 
Washington^  D.  0.,  March  ^,  1891. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  .i^pprfc 
dated  February  27, 1891.  fipom  Lieut.  Col.  P.  C.  Haines,  Corps  of  Engi- 
neers, giving  results  oi  preliminary  examination  of  Kandua  Ore^. 
Virginia,  made  to  comply  with  provisions  of  the  river  and  harbor  act. 
approved  September  19, 1890. 

Lieutenant-Colonel   Hains   reports  that  he  is  of  the  opinion  that 
Niiudua  Creek  is  not  worthy  of  improvement  at  the  present  time  by  the' 
National  Government,  and  in  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Ihigineers, 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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REPORT  OF  LIEUTENANT-COLONEL   PETER  0.  HAINS,    CORPS    OF    E5- 

OINBERS. 

United  States  Engineer  Office, 

Wa^Mngton^  D.  C,  February  ^7,  1891. 

General:  In  accordance  with  instructionB  contained  in  Departnoient 
letter  dated  September  20, 1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  Nandua  Creek,  Virginia: 

Kandua  Creek,  Virginia,  is  a  small  tidal  estuary  of  Chesapeake  Bay. 
on  the  eastern  side  of  the  same.  The  improvement  a^ked  for  is  a  dee]> 
ening  of  the  bar  at  its  entrance.  This  bar  is  a  shifting  one.  The  sand 
spit  on  the  north  side  of  the  entrance  seems  to  work  to  the  southward 
during  northwesterly  gales,  which  stir  up  the  material  forming  itj  and 
while  in  this  state  of  suspension  it  is  moved  along  the  bottom  until  the 
currents  become  too  sluggish  to  cai'ry  it  farther,  when  it  is  dropped  and 
forms  a  bar. 

The  sand  spit  on  the  south  side  of  the  entrance  also  projects  into  the 
bay  about  hidf  a  mile,  but  the  one  on  the  north  side  overlaps  the  other, 
so  that  the  channel  is  both  narrow  and  crooked.  It  appears  that  the 
southerly  end  of  the  north  sand  spit  which  forms  the  bar  moves  dowly 
southward,  forcing  a  corresponding  movement  of  the  channel  until  the 
latter  reacnes  a  distance  of  half  or  three-quarters  of  a  mile  from  its  most 
nortiierly  position.  It  then  breaks  through  in  its  original  place,  and 
the  same  southerly  movement  takes  place  again.  The  bar  is  thus  kept 
constantiy  shifting. 

At  the  present  time  there  is  a  depth  of  about  6  feet  on  the  bar  at  low 
tide,  and  though  the  channel  is  crooked,  there  do  not  appear  to  be  any 
serious  diflftculties  in  navigating  it.  There  is  only  one  boat  landing  in 
the  creek,  and  vessels  drawing  more  than  6  feet  can  not  reach  it.  It 
thus  happens  that  a  deepening  of  the  bar  would  add  little,  if  anything^ 
to  the  facilities  of  navigation,  except,  perhaps,  to  make  it  easier  of  en- 
trance.   If  the  existing  channel  was  well  buoyed  it  would  be  a  benefit. 

The  country  tributai^  to  Nandua  Creek  is  fertile  and  well  cultivated. 
The  amount  of  produce  shipped  is  large.  Mr.  Clarke,  the  agent  of  a 
hue  of  steamers  between  Baltimore  and  Kandua,  informs  me  that  last 
year  the  steamers  of  that  line  transported  37,000  barrels  of  x>otatoes, 
besides  large  quantities  of  other  farm  produce,  from  Kandua  to  Balti- 
more. I  am  informed  that  the  amount  of  freight  of  all  kinds  reaches 
5,000  to  6.000  tons  per  annum.  In  value,  I  should  judge,  there  must  be 
a  trade  of  from  $125,000  to  $150,000  per  year. 

If,  therefore,  there  was  serious  danger  of  this  trade  being  cut  off  by 
a  filling  up  of  the  channel  at  the  entrance  of  the  cr^k,  or  if  I  could  so« 
how  it  cotdd  be  largely  increased  by  deepening  that  channel,  I  should 
say  that  Nandua  Creek  is  worthy  of  improvement,  if  such  improvement 
could  be  made  at  reasonable  cost.  But  there  does  not  appear  to  be  any 
danger  of  its  filling  up  or  becoming  any  worse  than  it  now  is.  On  the 
contrary,  it  is  probable  that  it  will  become  better  through  natural  agen- 
cies before  an  appropriation  could  be  made  to  improve  it.  The  preva- 
lent opinion  among  the  people  seems  to  be  that  it  would  cost  but  a  tew 
thousand  dollars  to  dredge  a  channel  and  that  then  it  would  remain 
there.  A  dredged  channel  would,  however,  be  of  the  same  shifting 
character  as  the  natural  one,  unless  it  was  supi^lemented  with  other 
works  to  regulate  the  flow  of  the  tides.  It  is  probable  that  a  dike  built 
out  from  the  south  side  of  the  entrance,  in  connection  with  dredging, 
would  make  the  channel  more  stable  and  possibly  deeper. 

I  roughly  estimate  the  cost  of  dredging  a  new  channel  6  feet  deep  at 
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extreme  low  tide,  and  160  feet  wide,  at  about  $10,000.  The  dike  would 
eost  about  t30,0Q0,  making  the  total  cost  of  the  improvement  about 
$40,000.  The  exi)enditure  of  this  amount  at  Nandua  Greek  would  not,  • 
in  my  opinion,  add  sensibly  to  the  existing  facilities.  I  am  therefore 
of  the  opinion  that  Kandua  Creek,  Virginia,  is  not  worthy  of  improve- 
ment at  the  present  time  by  the  National  Government. 
Very  respectfully,  your  obedient  servant. 

Peteb  0.  Hains, 
Lieut  Col.j  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersj  If.  8.  A, 


J  19. 

PEELIMmARY  EXAMINATION  OF  POTOMAC  CEEEK.  VIBGINIA. 

[Printed  in  House  Ex.  Doc.  Ko.  63,  Fifly-flrBt  Congress,  second  session.] 

Office  of  the  Chief  of  Enoineebs, 

United  States  Aemt, 
Washington^  JD.  0.,  JDecemher  i,  1890. 

SiB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  26, 1890,  from  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Potomac 
Creek,  Virginia,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  Potomac  Creek 
is  not  at  this  time  worthy  of  improvement  by  the  National  Government, 
and  I  concur  in  this  opinion. 

Very  respectfdlly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.j  Chief  of  Engineers. 

Hon.  Bedfield  Pboctob, 

Secretary  of  War. 


BEPOBT  OF    lieutenant-colonel  PETEB  C.  HAINS,  COBPS   OF   EN- 

6INEEBS.  ,    . 

United  States  Enghneeb  Office, 

Washington,  JD.  C,  Novemher  26, 1890. 

Genebal:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  dated  September  20, 1890, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Potomac  Creek,  Vir- 
ginia. 

Potomac  Creek  is  a  small  tidal  tributary  of  the  Potomac  Eiver  into 
which  it  empties  about  46  miles  .below  Washington,  D.  C.  There  is  no 
less  than  6  feet  at  its  mouth,  and  this  depth  can  be  carried  upstream  a 
distance  of  about  2  miles.  A  bar  about  G,000  feet  long  is  then  encoun- 
tered over  which  only  about  3  feet  can  be  carried  at  low  tide.    After 
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ciosfiing  this  bar  the  creek  becoaies  narrow  and  much  deeper  for  sev- 
eral miles  fai-ther  upstream.  To  make  a  cut  through  this  bar^  6  feet 
daep  at  low  tide,  would  open  up  the  navigation  of  a  small  section  of  the 
creek  to  boats  of  greater  draft  than  can  now  reach  it,  but  it  is  of  donbt- 
fol  ul^ility  at  the  present  time.  The  trade  of  the  creek  is  carried  on  in 
light-draft  sailing  vessels,  and  consists  chiefly  of  cord  wood,  railroad  tie& 
and  poplar  for  paper  manufacturing.  Orain  is  raised  along  the  banks^ 
but  little,  if  any,  is  shipped  by  water.  The  Alexandria  and  Fredericks- 
burg Baiiroad  is  near  at  hand,  and  doubtless  carries  most  of  the  pro- 
duce of  the  a^acent  country.  There  are  no  steamers  running  into  tiie 
creek,  and  even  if  the  bar  referred  to  was  deepened  it  is  my  opinion 
there  would  be  none. 

It  would  cost  about  $30,000  to  dredge  a  channel  200  feet  wide  and  6 
feet  deep  through  this  bar,  and  it  is  almost  certain  that  it  would  not  be 
I>ermanent,  but  would  require  redredging  from  time  to  time.  A  channel 
of  less  width  would  soon  fill  up,  as  the  material  is  very  soft. 

I  have  not  been  able  to  obtain  any  reliable  statistics  of  trade,  but 
from  personal  observation  and  inspection  of  the  country,  I  do  not  think 
it  would  be  sufficient  to  justify  the  Government  in  undertaking  the  work 
of  improvement. 

For  the  reasons  stated  I  am  of  the  opinion  that  Potomac  Creek,  Vir- 
ginia, is  not  at  this  time  worthy  of  improvement  by  the  National  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

TETER  0.  HAINS, 

Lieut  CoLy  Corps  of  Engineer b. 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers^  D.  8.  A. 


J  ao. 

PRELIMINART  EXAMINATION  OF  UPPER  MACHODOC  CREEK,  VIRGINIA. 

[Printed  in  House  Ex.  Doo.  Ko.  17,  Fifty-first  Congress,  second  session.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Wnshington^  £>.  0.,  December  4, 1890. 
-  SiB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  November  26, 1890,  from  Lieut.  Col.  Peter  C,  Hains,  Corps 
of  Engihefirs,  giving  results  of  preliminaiy  examination  of  Upper  Ma- 
chodoc  Creek,  Virginia,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  the  Upx>er  Ma- 
chodoc  is  not  worthy  of  improvement  by  the  National  Government,  and 
I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Linooln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Bedfield  Prootor, 

Seereta/ry  of  War. 
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BEPOBT  OF  LIEUTBNAJiT-OOLONEL  PKTER  C.  HAINS,  CORPS  OF  EKGI- 

NEEBS. 

United  States  Enghneeb  Office, 
Washington^  B.  0-,  November  26^  1890. 

General  :  In  accordance  with  the  instructions  contained  in  De- 
partment letter  dated  September  20, 1890, 1  have  the  honor  to  snbmit 
the  following  report  of  a  preliminary  examination  of  Upper  Machodoc 
Creek,  Virginia: 

The  Upper  Machodoc  is  a  small  tidal  tributary  of  tlie  Potomac  River, 
into  which  it  empties  about  3  miles  below  Mathias  Point.  At  its  mouth 
the  creek  is  wide  and  from  6  to  8  feet  of  water  at  low  tide  can  be  car- 
ried up  as  far  as  Brick-house  Landing,  a  distance  of  about  2  miles.  A 
short  distance  above  this  landing  there  is  a  bar  over  which  only  3^  feet 
can  be  carried  and  that  with  difficulty  on  account  of  its  tortuous  course 
and  narrowness.  After  crossing  this  bar  7  to  8  feet  of  water  can  be 
carried  for  a  distance  of  about  half  a  mile.  Here  there  is  a  lump  over 
which  only  5  feet  can  be  carried.  Thence  to  Little  Ferry  Landing,  a 
distance  of  about  2  miles,  7  feet  can  be  carried  without  difficulty,  except 
at  one  place,  where  only  6  feet  can  be  had.  From  Little  Ferry  Landing 
to  Long  Point  there  is  doep  water.  At  Long  Point  the  channel  is  nar- 
row and  tortuous,  and  obstructed  by  some  old  logs,  making  navigation 
here  dangerous.  Above  Long  Point  a  shallow  place  occurs,  called  Cow 
Flats,  extending  to  within  a  short  distance  of  Oyster  Shell  Landing. 
On  these  flats  the  water  is  only  4  feet  deep  and  obstructed  by  snags. 
Above  Oyster  Shell  Landing  the  creek  becomes  narrower,  but  deeper, 
the  width  decreasing  to  about  70  feet. 

If  the  obstructions  to  navigation  were  removed  as  far  up  as  Oyster 
Shell  Landing  there  would  result  some  benefit  to  navigation  and,  inci- 
dentally ^  to  t£e  adjacent  country.  There  is  no  railroad  in  this  immedi- 
ate section,  so  that  water  is  the  chief  means  of  transportation.  The 
principal  products  are  railroad  tics,  cord  wood,  and  some  farm  produce. 
Probably  the  trade  may  reach  in  value  as  much  as  $50,000  or  $75,000 
annually.  This  is  an  approximate  estimate  only.  I  have  no  definite 
statistics  of  trade. 

To  make  navigation  safe  and  easy  for  vessels,  say,  of  6  feet  draft, 
would  cost  about  $25,000  to  $40,000,  but  I  am  of  the  opinion  that  the 
dredged  channels  would  maintain  themselves  for  a  considerable  time. 

Trade  is  carried  on  in  barges  and  light-draft  schooners.  No  steam- 
ers enter  the  creek  at  present,  though  I  am  informed  that  one  formerly 
did  so.  I  do  not  think  that  any  large  increase  in  trade  would  result 
from  the  improvement.  I  have,  therefore,  to  report  that,  in  my  opinion, 
the  Upper  Machodoc  is  not  worthy  of  improvement  by  the  National 
Government. 

Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  Gen*  Thomas  L.  Casey, 

O&i^  of  Engineers  U.  S.  A. 
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J  21. 

PRELIMINAfiY  EXAMINATION  OF  [GREAT]  WICOMICO  RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Washington,  JD.  C,  April  22, 1891. 

General:  In  compliance  with  instructions  contained  in  Departnient 
letter  dated  September  20,  1890,  I  submit  the  following  report  of  a  pre- 
liminary examination  of  Wicomico  River,  Va. 

There  are  two  rivers  in  Virginia  of  this  name,  the  Great  Wicomico 
and  the  Little  Wicomico.  They  both  empty  into  Chesapeake  Bay,  tbe 
former  a  short  distance  below  and  the  latter  at  the  mouth  of  the  Poto- 
mac. With  a  view  to  ascertaining  which  one  was  meant  in  the  harbor 
and  river  bill,  I  addressed  a  letter  to  Hon.  Thos.  H.  Bayly  Browne, 
Member  of  Congress  fipom  Virginia,  at  whose  instance,  I  was' informed, 
the  order  for  the  examination  or  survey  was  inserted  in  the  harbor  and 
river  "bill.  From  his  reply  I  infer  that  the  Great  Wicomico  was  meant 
to  be  examined.  This  stream  is  navigable  for  vessels  drawing  7  to  8 feet 
of  water,  as  far  up  as  Sampson's  Wharf,  the  present  head  of  steamboat 
navigation,  a  distance  of  about  9  miles  from  its  mouth.  It  is  navigable 
for  vessels  drawing  5  feet  for  a  distance  of  2  J  miles  farther. 

The  river,  for  the  greater  part,  is  wide  and  deep,  and  the  comitrr 
along  its  banks  fairly  well  cultivated,  and  access  to  markets  easy.  It 
affords  excellent  facilities  for  the  planting  and  raising  of  oysters,  and 
there  is  a  considerable  trade  in  the  oyster  business.  The  productv«i  of 
the  country  are  grain,  poultry,  vegetables,  timber,  and  railroad  tie^^. 
The  amount  of  each  I  have  not  been  able  to  estimate. 

The  improvement  desired  is  the  deepening  of  the  river  above  Samp- 
son's Wharf,  so  that  vessels  of  a  larger  class  can  go  abouffij  miles  fiir- 
ther  up  and  load  without  the  necessity  for  lightering,  ouch  an  im- 
provement could  be  made  at  an  estimated  cost  of  $86,000.  I  fail  to  see 
that  any  great  benefit  could  result  from  such  an  improvement.  I  am 
informed  by  the  president  of  the  Maryland  Steamboat  Company  that 
the  amount  of  business  done  at  Sampson's,  the  highest  point  to  which 
steamers  go,  is  barely  enough  to  justify  them  in  going  that  far.  Above 
this  point  the  only  business  at  the  present  time  is  the  shipment  of  rail- 
road ties,  cord  wood,  and  ship  timber.  These  are  conveyed  in  light- 
draft  schooners.  I  invite  attention  to  an  examination  and  survey  made 
by  Mr.  S.  T.  Abert  in  1883,  in  respect  to  the  improvement  of  this  por- 
tion of  the  river.  Mr.  Abert  was  of  the  opinion  that  the  river  wa^^ 
worthy  of  improvement.  I  do  not  concur  in  this  view  of  the  matter. 
1  do  not  think  the  amount  of  trade  at  present  is  suflficient  to  justify  the 
Government  in  undertaking  the  work,  and  the  prospective  increase  is 
so  limited  that  I  can  not  recommend  it. 

In  view  of  the  above,  I  am  of  the  opinion  that  the  Great  Wicx)mico 
Eiver  is  not  worthy  of  improvement  by  the  National  Government. 
Very  respectfully,  your  obedient  servant. 

Peter  C.  Hains, 
Lieut  CoLj  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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J  22. 

PRELIMINARY  EXAMINATION  OF  CRANE'S  CREEK,  VIRGINIA. 

United  States  Engineer  Office, 

Washington^  1).  0.,  April  22^  1891. 
General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  20, 1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  Crane's  Creek,  Virginia: 

Crane's  Creek  is  a  tidal  estuary  of  the  Great  Wicomico,  into  which  it 
empties  near  the  mouth  of  the  latter  stream.  The  creek  is  from  9  to 
10  feet  deep  for  a  distance  of  little  more  than  half  a  mile.  The  adja- 
cent country  is  fairly  well  cultivated,  and  the  waters  of  the  creek 
would  afibrd  good  facilities  for  oyster-planting.  At  the  mouth  of  the 
creek  there  is  a  bar  over  which  only  about  2  feet  can  be  carried  at  low 
tide.  This  bar  is  formed  of  sand.  The  produce  of  the  country  tribu- 
tary consists  chiefly  of  railroad  ties,  cord  wood,  and  grain,  the  amoupt 
of  which  is  not  large,  though  I  can  not  give  the  exact  figures. 

The  improvement  desired  is  the  cutting  of  a  channel  through  the  bar 
at  the  mouth  of  the  creek.  This  would  give  an  entrance,  which  is  now 
practically  closed,  to  vessels  of  greater  draft  than  2  feet  and  would  de- 
velop some  trade.  The  amount,  however,  would  be  small,  as  the  deep 
water  of  the  creek  reaches  only  about  half  a  mile  from  its  mouth.  The 
cost  of  cutting  a  channel  through  the  bar,  say  150  feet  wide  by  8  feet 
deep,  would  l^  about  $20^000,  but  whether  it  would  remain  open  with- 
out works  of  contraction  is  doubtful. 

In  view  of  all  the  circumstances  I  am  of  the  opinion  that  Crane's 
Creek  is  not  worthy  of  improvement  by  the  IS'ational  Government, 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
lAeut,  Col,y  Corps  of  Engineers. 
Brig.  Gten.  Thomas  L,  Casey, 

Chief  of  Engineers. 


J  33. 

preliminary  examination  of  PISCATAWAY  creek,  VIRGINIA. 
[Printed  in  House  Ex.  Doc.  No.  &9,  Fifty-flnt  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Wdshingtan,  D.  C,  December  4, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report  dated  October  30, 1890,  from  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Piscataway 
Creek,  Virginia,  made  to  comply  with  provisions  of  the  river  and  har- 
bor act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that  in  his  opinion  Piscataway 
Creek  is  not  worthy  of  improvement  by  the  !N^ational  Government,  and 
I  concur  in  his  opinion. 

Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  Bedfield  Proctor,' 

Secretary  of  War. 
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REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAINS,  CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

Washington^  JD.  0.,  October  30^  1890. 

General:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  dated  September  20,  1890, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Piscataway  Creek, 
Virginia : 

Piscataway  Greek,  Virginia,  empties  into  the  Rappahannock  Eiver 
about  3  miles  below  the  town  of  Tappahannock.  After  crossing  the 
bar  at  its  mouth  it  is  navigable  for  vessels  drawing  about  7  feet  for  a 
distance  of  5  or  6  miles.  The  creek  is  narrow  and  tortuous,  though 
generally  deep.  The  obstruction  to  navigation  is  the  bar  at  its  month, 
over  which  only  about  3  feet  at  low  tide  can  be  carried;  but  as  the  tide 
rises  and  falls  about  2  feet,  5  feet  or  more  can  be  carried  over  it  at  high 
water.  The  bottom  is  so  soft  that  vessels  can  drag  their  keels  through 
several  inches  without  damage. 

The  trade  on  the  creek  is  small,  not  exceeding  in  value,  as  well  as 
could  be  determined,  $50,000  per  annum.  There  is  a  canning  fe-ctory 
on  the  creek  from  which  about  $10,000  worth  of  goods  is  said  to  be 
shipped  annually.  The  remainder  of  the  trade  is  chiefly  in  lumber, 
cord  wood,  railroad  ties,  and  grain.  It  is  reported  that  the  lumber 
business  was  formerly  quite  large,  about  10,000,000  feet  being  shipped 
annually.*  This  has  fallen  off  to  about. one-tenth  that  amount.  It  is 
thought  that  the  falling  off  is  due  more  to  the  fact  that  the  best  timber 
has  been  cut  out  of  that  section  of  country  than  to  a  want  of  facilities 
for  shipping  it. 

There  is  a  wharf  at  Tappahannock  where  steamers  land  three  times 
a  week,  and  all  light  and  perishable  freight,  such  as  vegetables,  etc., 
from  the  adjacent  country,  is  shipped  from  there. 

To  deepen  the  entrance  to  the  creek,  so  that  it' would  be  of  material 
advantage  to  vessels  of  heavier  draft  than  now  enter  it,  would,  in 
my  opioion,  cost  more  than  the  trade  of  the  creek  would  justify.  To 
dredge  a  channel,  say  200  feet  wide  and  7  deep,  would  cost  about 
$20,(K)0.  Such  a  dredged  channel  it  is  believed  would  not  be  permanent 
It  would  need  redredging  from  time  to  time,  or  the  construction  of  dikes 
to  regulate  the  flow  of  water  so  that  the  cut  would  not  fill  up.  Such 
*  dikes  would  cost  about  $20,000  more,  so  that  the  cost  of  the  entire  im- 
provement would  not  be  less  than  about  $40,000. 

For  the  reasons  given  above  Piscataway  Creek,  Virginia,  is  not,  in 
my  opinion,  worthy  of  improvement  by  the  National  Government. 
Very  respectftiHy,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  CoLj  Corps  of  Engineers, 

Brig.  Gten.  Thomas  L.  Casey^ 

Chitf  of  Engineers^  U.  8.  A. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  CAPTAIN  G.  J.  FIEBEGEB,  C0RP8  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


Harbor  of  Norfolk  anditeapproaches, 
Virginia. 

Approach  to  Norfolk  Harbor  and  the 
United  States  Navy-yard  at  Nor- 
folk, Virginia. 

Hampton  Creek  and  Bar,  Virginia. 

Nansemond  River,  Virginia. 

Chickahominy  River,  Virginia. 


6.  Appomattox  River,  Virginia. 


7.  Inland  water  rente  from  Norfolk  Har- 

bor, Virginia,  to  Albemarle  Soond, 
North  Carolina,  through  Currituck 
Sound. 

8.  North  Landing  River,  Virginia  and 

North  Carolina. 

9.  Currituck  Sound,  Coanjok  Bay,  and 

North  River  Bar,  North  Carolina. 


EXAMINATIONS. 


10. 


Chickahominy  River,  Virginia,  from 
Holly  Landing  to  Long  Bridge. 

11.  Western  Branch  of  Elizabeth  Kiver, 

Virginia. 

12.  Water-way  to  connect  Xynn  Haven 

Bay  with  Eastern  Branch  of  Eliza- 
beth River,  Virginia. 


13 


14 


Nottoway  River,  Virginia,  frx>m  mouth 

of  river  to  Courtland. 
North- West  River,   North  Carolina, 

up  to  Moyock. 
15.  West   Neck  River,  to  and   beyond 

Dozier's  Bridge,  Virginia. 


United  States  Engineer  Office, 

Narfolkj  Va.j  July  2^  1891. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30^  1891,  upon  the  works  of  river  and 
harbor  improvement  and  examinations  in  my  charge. 
Very  respectfiiUy,  your  obedient  servant, 

G.  J.  FlEBEGER, 

Oa^toMij  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  B.  A. 


K  z. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK  AND  ITS  APPROACHES,  VIE. 

GINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  follow- 
ing paragraph : 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia:  Gontinu- 
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iug  improvement,  $150,000,  toOyOOO  of  which  shall  be  expended  in  im 
proving  the  approach  to  the  inner  harbor  and  the  United  States  navy- 
yard  at  Norfolk,  by  increasing  anchorage  between  Lambert  Point  and 
Fort  Norfolk. 

The  anchorage  herein  nientioned  is  not  contained  in  the  project 
adopted  in  1885,  and  therefore  is  not  contemplated  in  previous  esti- 
mates. 

The  estimated  cost  of  this  anchorage  as  given  in  the  report  hereunto 
attached  is  $150,000;  the  estimate  for  the  completion  of  the  existing 
project  shonld  therefore  be  increased  by  this  amount. 

A  prqject  for  the  expenditure  of  the  appropriation  of  Septeniber  19, 
1890,  was  submitted  to  the  Chief  of  Engineers  and  approved. 

In  accordance  therewith  proposals  were  invited  for  dredging,  and  on 
December  27^  1890,  bids  were  received  and  opened.  All  the  bids  in 
conformity  with  the  specifications  being  considered  too  high,  the  work 
was  readvertised  and  a  second  lot  of  bids  received  and  opened  January 
30, 1891,  On  March  13, 1891,  a  contract  was  entered  into  with  the  Na- 
tional Dredging  Company  of  Wilmington,  Del.,  to  do  the  work  for  10.7 
cents  per  cubic  yard. 

Work  was  begun  by  this  company  on  April  2  and  at  the  close  of  the 
fiscal  year  273,022  cubic  yards  had  been  dredged  from  the  bar  at  Sew- 
ell  Point  and  the  channel  widened  about  100  feet. 

Under  the  existing  contract,  the  channel  through  Sewell  Point  Bar 
will  be  completed,  one-third  of  the  anchorage  dredged,  and  the  shoal 
removed  from  the  mouth  of  the  Eastern  Branch. 

Future  work. — ^The  work  of  the  greatest  imjwrtance  under  the  exist- 
ing project  is  the  completion  of  the  anchorage  between  Lambert,  Point 
and  Fort  Norfolk.  Daily  complaints  are  now  made  of  the  obstruction 
to  navigation  by  vessels  lying  at  anchor  off  Lambert  Point  coal  piers. 
Next  in  importance  is  the  completion  of  the  work  in  the  inner  harbor 
near  the  junction  of  the  Eastern  and  Southern  branches,  where  the  cUan- 
iiel  is  much  too  narrow  to  accommodate  the  passing  vessels  without  great 
danger  of  collisions.  The  estimated  cost  of  the  dredging  to  afiToid  im- 
mecUate  relief  to  the  commerce  of  this  port  is 


Anchorage,  666,666  cubic  yards,  at  15  cents $100,000 

Sonthem  Branch,  75,000  cubic  yards,  at  15  cents 11, 250 

Eastern  Branch,  183,333  cubic  yards,  at  15  cents 27,500 

Berkley  Flats,  848,333  cubic  yards,  at  15  cents 52,250 

191,000 

This  amount  could  be  advantageouslv  expended  in  the  fiscal  year  end- 
ing June  30,  1893. 

Money  staUment 

July  1, 1890,  balance  unexpended 2,003.90 

Amount  appropriated  by  act  approved  September  19,  1890 150, 000. 00 

152,003.90 
June  30,  1891,  amount  expended  during  fiscal  year 15, 719. 54 

July  1,  1891,  balance  unexpended 136,284.36 

July  1,  1891,  amount  covered  by  uncompleted  contracts 121, 612. 00 

July  1, 1891,  balance  available 14,672.36 

{Amount  (estimated)  required  for  completion  of  existing  project 457, 744. 56 
Amount  that  can  profitably  bo  expended  in  iiscal  year  endmpf  June  30, 1893  191,  OOO.  Ol) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahstract  of  proposals  for  dredging  in  Norfolk  Harbor,  Virginia,  opened  December  Xlf^ 
oy  JAeut.  G,  J,  Fiebeger,  Corps  of  Engineers. 


No. 


Name  and  addi«M. 


Time. 


Coouneiioe.      Complete. 


Price  per 
cubic  yard. 
Damp  be- 
tween Sim- 
rise  and 
soneet. 


Frioeper 

cnbic  yard. 

Dnmpat 

any  ume. 


American  I>redging  Co..  Pbibidelphia,  Pa. . 
Morris  ic  CnmmlDgs  I>redging  Co.,  "Neyr 

York  City,  N.T 

P.  Sanford  Rose,  Jersey  City,  K.  J 

AtUs  Dredging  Co.,  Wibniugton,  Del 

National  Dredging  Co.,  Wilmington,  Del. .. 


Jan.  15,ia>l 

Jan.  10,1891 
Jan.  15,1891 
Jan.  10,1891 
Feb.    1,1891 


Jnne80,1891 

July  10, 1891 
June  30, 1891 


10.17 
.16 


10.18 

.12i 
.13 
.12 
.11 


All  refected.    Lowest  bids  not  in  conformity  with  specifioations,  others  considered 
too  high. 


Abslraot  of  proposals  for  dredging  in  Norfolk  Harbor,  Virginia,  received  and  opened  Jan- 
uary SO,  1891,  by  Lieut  G,  J.  Fiebeger,  Corps  of  Engineers. 


No, 

Name  and  addnn. 

Time. 

Price 
per 

Commence. 

Complete. 

cubic 
yard. 

1 

P  Sanford  Hobs.  Jersey  Citv, N.  J 

Feb.  20, 1891 

May  1,1891 

When  contract 

is  approTod. 
do 

May  31, 1892 
May  81, 1802 
May  31, 1892 

May  31, 1892 

2 

a 

4 

Baltimore  DredgingCompany,  Baltimore,  Md 

Morris  4^  Cumings  Dredging  Company,  Now  York  City. 

A^tlas  DrodjEinir  Comnany,  Wilminirton,  Del 

*i 

National  Dredging  Company,  Wilmington,  Del 

According     to 
speoiilcatlons. 

*  Submits  a  supj^emental  bid  of  10.7  cents  per  cubic  yard,  which  bid  was  accepted  by  direction  of 
the  Secretary  of  War. 


OOMMBRCIAL  STATISTICS. 

CusTOM-HonsB^  Norfolk,  Va., 

Colleotor^s  Office,  April  fS8, 1891. 
Sib:  Inclosed  please  find  a  statement  of  imports,  exports,  number  of  vessels  en- 
tered and  cleared,  with  their  tonnage,  both  foreign  and  coastwise,  at  this  port  from 
January  1, 1890,  to  January  1^  1891« 
Very  respectfully, 

R.  G.  Banks, 

Collector. 
Capt.  G.  J.  FiEBXGSB,  U.  8.  A. 

ImperUw 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Value. 

Salt 

lbs.. 

6, 748. 310 
1, 016, 000 
2, 492, 565 

$12,774 
29,628 
29,204 
150 
213  f 
902  1 
16,855  1 

Ready-mado  clotbinj;:         ' 

$71 
8,750 

Cotton  ties 

Nitrate  soda 

lb«.. 

lbs.. 

.bottleH.. 

...galU.. 
.botth'H.. 
tons. . 

PhoAiihate tons . . 

iTeweirv* 

376 

-Wine 

La<^«  jMiifin*''       .....  .  . 

31 

Wine  in  caskH 

412 

MiHC<'llaiuH>ii8 

907 

B«er 

ToUil 1     

Kainit 

2,448 

94,487 

1 

Digitized  by  VjOOQ IC 


1294      BEPOET  OF   THE   CHIEF   OF    BNGINEEES,  U.  S.  ARMY. 


ArtldM. 


Value. 


Axttdes. 


Talne. 


Cotton.. 
Coal.... 
Stares.. 
Lumber. 
Tobacoo 

Com 

Wheat.. 
BlockB.. 
Shingles 
Coffee... 
Bark.... 


«13,802.48B 

4U,086 

346,  «56 

220,286 

18,216 

10,750 

16,000 

8,646 

2,400 

100 

16,508 


Rosin 

Cattle 

Flour 

Dry  goods 

Factory-  sweepings 

Spohes,eto 

Tallow 

Bensine 

Fence 

MiacellaneoQS 

Total , 


15.483 

71.680 

17,755 

SO 

9.651 

5,985 

444 

€4 

309 

9» 


15,00^6S 


Na/oigaHan, 


Bireotion. 


Vessels  cleared. 


Vessels  entered. 


Foreign — 
Coaatwise . 

Total 


897 
1,604 


1,901 


463,216 
.546,235 


No. 

81 

1,169 


2,009,461 


1,250 


Tont. 

83,341 
1,140,325 


1,223,»« 


lbttbb  of  mr.  norman  bbll,  8upbrintbndent  and  sbgrbtart  norfolk  akp 
portsmouth  cotton  bxghanob. 

Norfolk  and  Portsmouth  Cotton  Exchanob, 

Norfolk,  Fa.,  April  11,  lS9t 
Dbar  Sir:  I  herewith  submit  statement  of  the  receipts  and  shipments  of  cotton 
at  the  port  of  Korfolk  for  the  fiscal  year  ending  December  31, 1890: 

Balei. 

Total  receipts  cotton  at  Norfolk  12  months  ending  December  31,  1890 515, 548 

Stock  on  hand  December  31, 1889 37,713 

Exported: 

Great  Britain 227,S19 

France 11,549 

Continent 44^924 

284,092 
Coastwise  ports,  orerland  and  inland 210,123 

Total  shipments 494,215 

Stock  on  hand  December  31, 1890 ^ 59,046 

Total , 553,261 

On  the  basis  of  488.22pound8  to  the  bale,  which  is  the  average  of  weight  on  exports 
to  December  31  from  September  1,  1890,  the  exports  and   shipments  amount  to 
107.270i  tons. 
Trusting  this  information  is  what  yon  require,  I  remain,  dear  sir. 
Yours,  very  truly, 

Norman  Bbll, 
Su^periwtendeiU  and  Seoretary. 
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Siaiement  of  coal  delivered  at  Lamheri  Point  Pier  and  local  at  Norfolk,  Va.,  during  the 
year  ending  March  SI,  1S91,  as  cleared  hy  William  Lamb  4'  Co,,  agents. 

Steamers : 

Bunkers 398 

Cargo  and  bankers 28 

• 

426 

Barkentines , 1 

Ocean  tugs  and  barges 540 

Schooners 543 

Total  vessels 1,510 

Foreign tons..  34,065 

Steamers,  bunkers do...  115,925 

Ocean  tugs do...  15,240 

Local do...  74,924 

Coastwise do. . .  986, 708 

Total., 1,226,852 

Tahular  etatement  of  value  of  exports  and  imports  and  numher  and  tonnage  of  vessels  reg^ 
istered  at  the  port  of  Norfolk,  Va.  • 


Yean 
fmding 
Jauii- 
aiyl— 

Foreign  vessels. 

Coastwise  vessels. 

Exports. 

Lnports. 

Entered. 

Cleared. 

Entered. 

Cleared. 

yo. 

Tons. 

No. 

Tons. 

yo. 

Ttmt, 

Jfo. 

Tfms. 

1883... 

64 

29,572 

135 

112, 529 

1,314 

1.248,461 

818 

1.099,266 

|ia201,760 

$167, 157 

1884... 

96 

69,421 

156 

110,450 

1,257 

1,003,920 

880 

996,062 

12,351,672 

223, 676 

1885... 

66 

70, 7U 

127 

102,821 

1,330 

1,078,484 

1,450 

1,275,477 

14,797,046 

128,373 

1886... 

82 

67,168 

159 

141.913 

L398 

1,215,398 

1,555 

1,334.557 

11,646,907 

127,391 

1887... 

73 

73,896 

208 

207,428 

1,432 

1, 261, 365 

1,719 

1, 432, 016 

14,393,837 

99.058 

1888... 

66 

50,805 

212 

234,644 

1,344 

1.360,683 

1,474 

1,354,620 

12, 381, 122 

99.584 

1889... 

51 

64,975 

227 

256,351 

1,328 

1,288,578 

1,402 

1,290,013 

13, 865, 586 

176,253 

1890... 

70 

80,887 

288 

385,021 

996 

1,265.470 

1,802 

1, 230, 189 

12,828,641 

166,958 

1891... 

81 

88,341 

897 

463,216 

1,169 

1,140,625 

1,504 

1,546,235 

15, 006, 634 

91,487 

Approximate  am^nmt  affreight  of  all  hinds  received  and  shipped  by  water. 

Tons. 

1888 • 1,914,506 

1889 2,243,087 

1890 8,884,841 


BEPOBT  OF  LIEUTBNAirr  a.  J.  FrBBEGEB,  OOBPS  OF  ENGINEEBS. 

United  States  Bngineeb  Office, 

Norfolk^  Fa.,  February  26^  1890. 

Oeneb  Ai. :  I  have  the  honor  to  make  the  following  report  on  the  sub- 
ject matter  of  a  letter  from  the  chairman  of  Committee  on  Rivers  and 
Harbors,  House  of  Representatives,  United  States,  referred  to  me  by 
your  indorsement  on  the  24th  instant. 

As  to  the  improvement  of  Norfolk  Harbor,  the  portion  between  Lam- 
bert Point  and  Fort  Norfolk  excepted,  I  have  no  changes  to  report. 
As  stated  in  the  Annual  Report  for  1889, 1  think  the  amount  recommended 
by  the  Chief  of  Engineers,  $100,000,  can  be  advantageously  expended 
during  the  fiscal  year  ending  June  30,  1891,  in  improving  the  approach 
lit  Sewell  Point  and  in  the  inner  harbor. 

As  to  ''approach  between  Lambert  Point  and  Fort  Norfolk,''  I  have 
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to  state  that  since  June  30,  1889,  the  dredging  has  been  completed,  a 
survey  made,  and  the  harbor  lines  established. 

No  injurious  shoaling  of  the  channel  dredged  in  1885  and  1887  has 
been  discovered;  it  is  therefore  thought  that  the  construction  of  the 
dike  which  forms  a  part  of  the  present  project  may  be  omitted. 

T\tt  channel  is  everywhere  700  feet  wide  and  25  feet  deep  from  Lam- 
bert Point  to  Port  Norfolk,  and  I  would  therefore  recommend  noftirther 
work  on  this  project. 

The  Norfolk  and  Carolina  Bailroad  pier  and  warehouses  at  Pinner 
Point  are  nearly  finished,  and  this  road  will  probably  be  in  operation 
before  July. 

The  Norfolk  and  Western  Bailroad  has  begun  the  construction  of  new 
piers  at  Lambert  Point;  the  first  of  these  will  also  be  finished  this 
sunmier. 

It  is  understood  that  the  company  intends  to  make  all  foreign  ship- 
ments from  these  piers  instead  of  from  the  wharves  now  in  use  in  the 
inner  harbor. 

To  accommodate  the  shipping  which  will  thus  be  brought  into  the 
lower  harbor,  it  has  been  urg^  that  the  present  anchorage  grounds, 
which  are  already  crowded  by  the  coal  trade,  be  enlarged. 

The  commercial  value  of  the  harbor  would  undoubtedly  be  very  much 
'  increased  thereby,  as  both  naval  and  merchant  vessels  now  anchor  in 
mid-channel  and  greatly  interfere  with  the  movement  of  vessels  in  the 
harbor. 

Should  Congress  undertake  this  improvement,  I  would  suggest  that 
the  desired  anchorage  be  secured  by  dredging  the  area  indicated  on  the 
accompanying  chart. 

The  total  cost  of  dredging  to  a  depth  of  25  feet  would  be  about 
$150.000 :  one-half  of  this  could  be  advantageously  expended  during 
the  nscal  year  ending  June  30, 1891. 

This  additional  work  would  make  the  total  estimated  cost  of  improv- 
ing Norfolk  Harbor  *607,744.56.    •    •    • 

Very  respectfully,  your  obedient  servant, 

G.  J,  FlBBEOEB, 

Mrst  Ideutenantj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  u.  8.  A. 


K  a. 

IMPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNIIED 
STATES   NAVY- YARD  AT  NORFOLK,  VIRGINIA. 

The  object  of  this  improvement  is  to  secure  a  channel  700  feet  wide 
and  25  feet  deep  at  ordinary  low  water  by  dredging  and  the  constaruc- 
tion  of  a  dike. 

The  desired  channel  was  secured  in  July,  1889,  since  which  time  no 
dredging  has  been  done. 

Surveys  made  in  August,  1889,  and  May,  1891,  indicate  very  little,  if 
any,  shoaling  of  the  dredged  channel;  the  present  condition,  as  given 
by  these  surveys,  as  well  as  the  condition  of  the  channel  before  any  im- 
provement was  undertaken,  is  shown  on  the  accompanying  maps. 

It  is  not  probable  that  the  dike  will  be  necessary  for  the»maintenaoce 
of  the  channel.  The  mon^y  estimated  for  this  dike  could  be  more  advan- 
tageously expended  on  the  removal  of  the  shoal  on  the  east  side  of  the 
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channel  near  Lambert  Point,  being  a  continuation  of  the  dredging  of 
I  1887  and  1889,  as  shown  on  map  2. 
I       For  commercial  statistics,  see  report  on  improvement  of  harbor  of 

JSorfolk  and  its  approaches. 

Money  statement, 

July  1, 1890,  balance  unexpended $4,912.73 

June  30, 1891,  amount  expended  during  fiscal  year 4, 051. 16 

July  1,  1891,  balance  unexpended 861.57 

i  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


K3. 
mPEOVEMENT  OF  HAMPTON  CREEK  AND  BAR,  VIRGINIA. 

This  river  is  a  tidal  stream  which  empties  into  Hampton  Boads  abont 
2  miles  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  feet 
at  high  water  as  far  as  the  public  wharf,  Hampton,  about  1  mile  from 
its  mouth. 

Before  1879  the  channel  in  the  river  was  60  feet  wide  and  8  feet  deep 
at  low  water;  over  the  bar  the  depth  was  somewhat  less.  In  1879  and 
1880  the  Government  dredged  a  channel  160  feet  wide  and  9  feet  deep 
as  far  as  the  public  wharf.  In  1889  this  channel  was  examined  and 
found  in  good  condition;  it  was  therefore  recommended  that  the  chan- 
nel be  widened  to  200  feet  in  the  creek  and  from  200  to  300  feet  over 
tiie  bar. 

The  necessary  appropriation  was  made  for  this  work  in  the  river  and 
harbor  act  of  Sei)tember  19, 1890.  A  project  for  its  expenditure  was 
awrordiugly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
proval. In  accordance  therewith  a  careM  survey  was  made  of  the 
liver  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  contract 
was  entered  into  with  the  Atlas  Dredging  Company  to  do  the  work  for 
11  cents  per  cubic  yard.  This  contract  istobebegun  on  or  before  January 
Ij  1892,  and  completed  in  4  months. 

A  map  of  the  last  survey  showing  proposed  dredging  accompanies 
tiiis  report. 

The  improvement  of  this  creek  receives  its  imx>ortance  from  the  fact 
Hiat  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 
School,  and  the  National  Soldiers'  Home.  Most  of  the  supplies  for  these 
places  are  received  by  water. 

A  daily  line  of  steamers  runs  between  Hampton  and  Norfolk,  and  a 
weekly  line  between  Hampton  and  Baltimore. 

A  very  fiill  report  of  the  commerce  of  Hampton  is  given  in  the  Report 
of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  has 
been  no  appreciable  change. 

^  Money  statement. 

.mount  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

une  30, 1891,  «imouat  expended  during  fi8<?al  year 117. 16 

uly  1,  1891,  balance  unoxptMided 9, 882.  S4 

uly  1, 1891,  auiount  poveivd  by  uncompleted  contractH 8, 500. 00 

ily  1,  mu,  balance  available 1,382.84 

ENG  91 82 
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Abetraet  of  -proposals  for  dredging    *     *     *    received  and  openM  at  noon  of  March  10, 
1891,  hy  Capt.  G.  J,  Iteheger,  Corps  of  Engineers, 


No. 

Name  and  addrem  of  bidder. 

Time. 

LocaUty. 

Price 
per 

Commence.  1    Complete. 

cnbic 
yard. 

1 

Cheater  T.Caler,  Norfolk, 

Va. 
Atlaa  ]>red|dpg  Co.,  Wih 

mington,  Del. 
National    Dredging    Co., 

Wilmington,  l)el. 
Alabama    Dredging     and 

Jetty  Co.,  MobUe,Ahi.. 

2  months 

Apr.    1,1892 
Feb.    1,1892 
June  30, 1892 

Hampton  Creek  and  Bar,  Va. . 
....do 

$0.12 
.  11 

2 

Jan.    1,1892 
Dec.    1,1891 
Jan.    1.1892 

8 

4 

....do 

....do 

.12 
.18 

Ccntraot  awarded  Atlas  Dredging  Company. 


COMMERCIAL  STATISTICS. 


Approximate  amonnt  of  freight  (annually)  of  all  kinda  received  and  shipped  by 
water^  25,000  tons. 


K4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  tins  improvement  is,  briefly,  to  secure  a  12-foot  low-water 
clianiiel  iroin  Suflblk  to  Hampton  Eoads. 

The  river  and  harbor  act  of  September  19, 1890,  appropriate  $10,000 
for  this  work.  A  project  for  its  expenditure  was  submitted  to  the  Chief 
of  Engineers  and  approved.  In  accordance  therewith  proposals  were 
invited  for  dredging,  and  on  April  4, 1891,  a  contract  was  entered  into 
with  the  Alabama  Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  to 
do  the  work  for  20  cents  per  cubic  yard.  Work  under  this  contract  will 
be  carried  on  during  the  Winter  of  1891-'92. 

For  map  of  river  see  Annual  Eeport  of  the  Chief  of  Engineers  for 
1887,  page  1002. 

Money  statement 

July  1, 1890,  balance  unexpended $1,425.49 

Amount  appropriated  by  act  approved  September  19,  1890 10, 000. 00 

11,425.49 
June  30, 1891,  amount  expended  .during  fiscal  year 9. 82 

July  1, 1891,  balance  unexpended 11, 415.£T( 

July  1, 1891,  amount  covered  by  uncompleted  contracts -      9, 700.  ^1 

July  1, 1891,  balance  avaUable 1, 715.87  ) 

{Amount  (estimated)  required  for  completion  of  oxistiuri^  project 132, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30, 1893    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 
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AbBtraot  of  propoaaU  for  dredging    •    *     •    received  and  opened  at  noon  of  March  10, 
1891,  by  Capt,  G,  J.  Fieibeger,  Corps  of  JEhigineers. 


Kame  and  address. 

LocaUty. 

a:ime. 

Prioeper 
cnbfo 
yard. 

No. 

Commenoe. 

Complete. 

1 

Chester  T.  Caler,  Norfolk,  Va. 

*        •           *           * 

Co.,  Mobile,  Ala. 
H.    E.    Cnlp^per,   Ports- 
month,  Ta. 

NonsemondBiyer,  Virginia 

*          *          * 

do 

ftmonths..^ 

June  80, 1883 
June  30, 1891 

•$0.21 

4 
6 

* 
Mar.   1,1892 

Apr,    1,1891 

t.27i 
.20 
.821 

•  Material  put  ashore,    t  Material  towed  away. 
Contract  awarded  Alabama  Dredging  and  Jetty  Company  (No.  4). 


COMMERCIAL  STATISTIGS. 

The  shipments  on  this  river  are  principally  farm  products,  lumber,  etc.    During 
the  year  1890  these  were— 

Lumber feet..  30,703,475 

Cords  wood 11, 725 

Railroad  ties 181,582 

Laths 311,600 

Shingles 391,200 

Farm  products,  etc tons..  15,245 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water,. 

Tons. 

1888 109,900 

1889 217,738 

1890 117,836 


IMPROVEMENT  OF  CmCKAHOMINY  RIVER,  VIRGINIA. 

This  improvement  was  received  from  Lieut.  Ool.  Peter  0.  Hains, 
Corps  of  Engineers,  October  30, 1890. 

The  object  of  this  work  is  to  secure  a  channel  11  to  12  feet  deep  afc 
high  water  from  Windsor  Shades,  the  head  of  navigation,  to  themouth 
of  the  river,  a  distance  of  25  miles. 

In  January,  1891,  an  examination  was  made  of  all  the  work  hitherto 
done  with  a  view  to  determining  the  i)ermanency  of  the  dredged  chan- 
nels and  the  portions  of  the  river  in  most  need  of  improvement. 

Very  little  shoaling  was  found  to  have  taken  place  in  the  channels 
dredged  since  1878;  the  worst  shoals  are  those  near  Old  Fort,  which 
have  a  minimum  depth  of  9  to  10  feet  high  water  and  a  minimum  width 
of  40  to  50  feet 

A  project  for  the  improvement  of  these  shoals  by  dredging,  under  the 
appropriation  of  September  19, 1890,  was  submitted  to  the  Chief  of 
Engineers  and  approved.  In  accordance  therewith  proposals  were  in- 
vited and  on  March  24,  1891,  a  contract  was  entered  into  with  Chester 
T.  Caler  to  do  the  work  for  15^  cents  per  cubic  yard.  This  dredging  is 
to  be  completed  before  the  end  of  the  fiscal  year  ending  June  30, 1892. 
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It  is  hoped  that  the  small  balance,  $5,000,  which  is  required  to  coia- 
plete  this  work,  may  be  granted  in  a  single  appropriation,  as  the  im- 
provement is  urgent. 

A  map  of  this  river  is  given  in  Beport  of  the  Ohief  of  Engineers  for 
1889,  page  1018. 

M(m€y  statement. 

Amount  appTopriated  by  act  approTed  September  19, 1890 $2, 500.  CO 

Jane  30, 1891,  amount  expended  during  fiscal  year 90.98 

July  1, 1891,  balance  unexpended 2,409.02 

July  1, 1891,  amount  covered  by  uncompleted  contracts 2, 000.  OO 

July  1, 1891,  balance  available - 409.02 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endhie  June  30, 1893      5y  000. 00 
Submitted  in  compliance  ^dth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoaaU  far  dredging    •    •    *    received  and 
1891,  by  Capt,  Q,  J,  Fiebeger,  Corps  of 


at  noon  of  March  10, 


Name  and  address  of  bidder. 

LooalitieB. 

Time. 

Price 

So. 

Commenoe. 

Complete. 

pereabio 
yard. 

1 

Chester  T.  Caler,  Koifolk,  Va  . 

*          *          *          * 

Alabama  Dredging  and  Jetty 

Co.,  Mobile,  Ala. 
H-  E.  Culpepper,  Fortsmontb, 

Va. 

Gbf oVAhnfnlpy  KlvAr,  Vf^  . 

80  days 

Jnue30,1882 
Jane  80. 1882 

^|0.15i 
♦.15 
•  2A 

4 
5 

Chiokabomiiiy  Biver,  Ya. . 
.  ..  do  

*       * 
June  1,1892 

April  1,1B91 

*  If  three  other  works  are  awarded  alsow 
Contract  awarded  to  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 


The  shipments  on  this  river  are  principally  cord  wood  and  railroad  ties.    In  1890 
these  were:  Wood,  14,631  cords;  railroad  ties,  145,517. 
Approximate  amount  of  freight  of  all  kinds  shipped  in  1890,  40,135  tons. 


K  6. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $15,000 
for  this  improvement.  A  project  for  its  expenditure  was  snbmitted  to 
the  Chief  of  Engineers.  In  accordance  therewith  in  October  cross  sec- 
tions were  taken  of  this  river  every  100  to  200  feet  from  Petersburg  to 
Sunken  Island,  a  distance  of  7  miles.  The  map  of  this  survey  shows  a 
channel  11  to  12  feet  deep  from  the  deep  water  at  Point  of  Bocks  to 
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Petersburg,  obstructed  by  three  shoals.    These  axe  below  Bushmore 
Dike,  at  upper  end  of  Puddledock  Gut,  and  within  the  city  lindts  along 
Lieutenant  Eun  wall  and  Magazine  Bend.    Over  these  shoals  the  depth 
shown  by  the  map  is  9  to  10  feet  at  high  water. 
To  remove  these  shoals  it  was  decided: 

(1)  To  rebuild  Bushmore  dam  and  thus  increase  the  freshet  flow 
through  the  main  channel  of  the  river. 

(2)  To  construct  18  jetties  between  Bushmore  Dike  and  the  South 
channel  jetties  and  thus  concentrate  the  freshet  action. 

(3)  To  dredge  a  channel  40  feet  wide  12  feet  deep  through  the  shoal 
at  the  upper  end  of  Puddledock  Gut. 

To  repair  the  closure  dike. 

To  construct  and  repair  training  dikes  at  Lieutenant  Bun  and 
Magazine  Bend. 

During  the  months  of  November,  December,  January,  and  February, 
with  the  Government  plant,  hired  labor,  and  the  dredge  belonging  to 
the  city  of  Petersburg,  13,512  cubic  yards  were  removed  from  the  Pud- 
dledock Shoal  and  dei)osited  behind  the  closure  dike,  at  a  cost  of  20^ 
cents  per  cubic  yard. 

On  January  8, 1891,  a  contract  was  made  with  Winslow  Jameson  for 
the  construction  of  the  proposed  jetties  and  dikes.  Work  was  begun 
on  the  jetties  March  11  and  continued  until  March  21,  when  the  death 
of  the  contractor  caused  a  suspension  of  the  work.  It  was  resumed  on 
May  11,  and  continued,  except  when  interrupted  by  freshets,  up  to  the 
end  of  the  fiscal  year;  18  jetties,  having  an  aggregate  length  of  2,200 
feet,  liave  been  completed. 

In  April  and  May,  Bushmore  Dam  was  entirely  rebuilt,  and  raised 
to  the  height  of  4  feet  above  high  water,  so  as  to  be  above  ordinary 
freshets :  willows  and  rushes  were  planted  along  its  base. 

For  the  relief  of  commerce,  the  city  of  Petersburg  has  dredged  the 
shoals  within  the  city  limits. 

There  still  remain,  of  the  work  proposed,  the  construction  and  repair 
of  the  dikes.  This  work  will  be  done  early  in  the  fiscal  year  ending 
June  30. 1892. 

Soundings  made  on  June  16, 1891,  show  a  channel  11  to  12  feet  deep 
from  Point  of  Bocks  to  Petersburg,  except  at  the  shoal  below  Bushmore 
Dike,  where  the  jetties  have  not  had  time  to  act,  and  within  the  city 
limits,  where  the  dredging  has  not  been  completed. 

For  maps,  etc.,  see  Beport  of  the  Ghief  of  Engineers  for  1889,  page 
960. 

Money  statement 

Jnly  1,  1890,  balance  unexpended $453.08 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15,453.08 
June  30, 1891,  amount  expended  during  fiscal  year 4,083.07 

July  1, 1891,  balance  unexpended 11,420.01 

July  1,  1891,  amount  covered  by  uncompleted  contracts 4, 221. 45 

July  1, 1891,  balance  available 7,198.66 

{Amount  ^estimated)  required  for  completion  of  existincr  project 15, 080. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893    15, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 
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Ahetraot  of  proposalt  far  ooMiruciing  jeUies  and  dikes  in  Appomattox  River,  Virg%»i4tj 
opened  Deoemoer  g7, 1890,  hy  Lieut.  G,  J.  Fiebeger,  Corpe  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Time. 

Price  per  linear  foot 

Commence. 

Complete. 

1 

Simond  We8t,Peter8biirg.  Va* 
W.  Jameson,  Berkley,  Vaf . . . 

75oenta,  wattle  Jetty:  $4.50,  tfmlM>r 
jetty  with  mattraaa  protection ;  95 
cents,  Dike  A;  80  cents.  Bike  B. 

79  cents,  watUe  jetty;  13.24,  ttaber 
Jetty  with  mattrass  protectfont 
$1.06,  Dike  A;  96 oents,lDlke  B. 

8 

Mar.   1,1891 

Jose  1,1891 

*  Approximate  total,  $4,441.26. 
Contract  awarded  W.  Jameson. 


t  Approximate  total,  4,221.40. 


GOMMBRCIAL  STATISTICS. 

[Furnished  by  Mr.  W.  E.  Morrison,  port  warden.] 

!Mular  $taiement  of  number  and  tonnage  of  veesele,  and  value  of  freight  shipped  ami  re- 
ceived, at  fetersburg,  Va, 


Tears  ending- 


No. 


Tonnage. 


Talne  of  fireights. 


Shipped.      BeoeiTed. 


^otaL 


July  1,1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887 

1888 

1889. 
Jan.  1, 1890. 

1891. 


646 

917 
980 
924 
893 
953 
836 
599 
605 
596 


85,907 
48,961 
46,070 
46,050 
40,669 
68,835 
63,169 
30,079 
27,981 
29,229 
86,219 


$74,724 
79,154 
181,763 
196.468 
230,506 
192,053 
104,928 
143,673 
182,072 
184,596 
425,887 


$412,642 
519,209 
669,876 
612,472 
629,786 
474,260 
804,426 
872,112 
270,031 
823,256 
280,254 


$487,866 
666,963 
761,639 
806,980 
760,294 
686,303 
409.348 
616,785 
402,108 
507, 8S2 
706,141 


Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tons. 

1888 80,626 

1889 26,121 

1890 21,688 


K7. 

IMPROVEMEKT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK.  VIRGINIA.  TO 
ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK  SOUND. 

This  route,  for  the  improvement  of  which  the  river  and  harbor  act  of 
September  10, 1890,  contained  an  item  of  $10,000^  is  composed  of  several 
water  ways,  which  have  been  separately  under  improvement. 

The  Elizabeth  Eiver,  11.9  miles  long,  was  under  improvement  between 
1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and  8  feet 
deep  at  low  water  was  secured. 
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The  North  LandtDg  River,  17  miles  lon^,  was  under  improvement 
between  1879  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  Hecured. 

Currituck  Sound,  Coanjock  Bay,  and  North  River  Bar,  13J  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  |l41,656.16  a 
channel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  of  the  same  depth  40  feet  wide  through  the  bay  and  over 
the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
9  feet  deep  at  low  water,  to  correspond  to  that  already  secured  over 
nine-tenths  of  the  route. 

A  survey  was  made  of  such  parts  as  needed  further  improvement 
dtiring  December  and  January,  and  an  estimate  made  of  the  cost  of 
completing  the  project. 

This  estmiate  for  dredging  is  as  follows: 

Elizabeth  River:  Cubic y»rtUi.~" 

Deepening  and  widening  channel  from  Albemarle  and  Chesapeake 

Canal  Lock,  2i  miles 38,000 

Removing  sharp  bends 18,000 

Coanjock  Bay,  widening  channel  from  40  to  80  feet 73,064 

North  River,  widening  channel  from  Albemarle  and  Chesapeake  Canal  to 

below  Beacon  9 26,000 

North  River  Bar,  widening  channel  from  40  to  80  feet 34, 000 

Total 189,064 

At  30  cents  per  cnbic  yard  this  wonldmake $56,719.20 

For  removal  of  sunken  logs^  etc .• 3,000.00 

$59,719.20 
15  per  cent,  for  engineering  and  contingencies 8,957.88 

68,677.08 

A  project  for-  the  expenditure  of  the  amount  ($10,000)  contained  in 
the  river  and  harbor  act  of  September  19, 1890,  having  been  submitted 
to  the  Chief  of  Engineers  and  approved,  in  accordance  Sierewith  $342.66 
was  devoted  to  the  removal  of  sunken  logs  from  the  Elizabeth  Eiver, 
This  work  was  done  by  hired  labor  and  a  hoister  obtained  in  open 
market  On  February  9, 1891,  proposals  were  invited  for  dredging^  and 
on  March  24, 1891,  a  contract  was  entered  into  with  Chester  T.  Caler. 
of  Norfolk,  Ya.,  to  do  such  work  in  Elizabeth  and  iiTorth  Eivers  at  24^ 
cents  per  cubic  yard. 

This  work  is  to  be  completed  before  June  30, 1892. 

For  map  see  Annual  Eei)ort  of  Chief  of  Engineers  for  1889,  page  962. 

Money  statement. 

Amonnt  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  year 519. 04 

July  1, 1891,  balance  unexpended 9, 480.  }>6 

July  1, 1891,  amount  covered  by  uncompleted  contracts 8,  (XX).  00 

July  1, 1891,  balance  available 1,480.96 

(Amonnt  (estimated)  required  for  completion  of  existing  project 58, 677. 08 
Amount  that  can  be  protitably  expenilcdin  fiscal  yearondin^  JiinoSO,  1893    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahsfraoi  of  proposals  for  dredging    *     •     •    received  and  op&ned  at  noon  of  March  10, 
1891f  by  Capt.  O.  J.  Fieheger,  Corps  of  Btiginrffrs, 


So. 

Name  and  address  of  bidder. 

Locality. 

Time. 

Priee 

Commence. 

Complete. 

per  cu- 
bic yard 

1 

Chester  T.  Caler,  Norfolk,  Va. . . . 

*          *          *          * 

AJabama  Bredffing  and  Jetty  Com- 
panj^,  Mobile,  Ala. 

H.  £.  Culpepper,  Portemonth,  Va. 

Inland  water  ronte,  etc . 

*  *          * 

Inland  water  ronte,  etc . 

*  *          * 
Inland  water  ronte,  eto . 

4 months  ... 

*  * 

Jnne30,1892 

*  ♦ 
Jnne30,1892 

|0.2tt 

4 
6 

*  * 
May    1.1892 

*  * 
Mar.    1,1892 

.26 
*    ♦ 
.29 

Contract  awarded  Chester  T.  Caler. 


GOMMERCUX  STATISTICS. 

[From  recordB  of  Albemarle  and  Chesapeake  Canal  Company.] 

Kumber,  dUus,  and  tonnage  of  vessels  passing  through  the  inland  water  route  from  Norfolk 
Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina. 


Year  ending— 

Steamers. 

Sohoonsm. 

Lighters. 

Sloops. 

Bafts. 

Tonnage. 

JnneSO  1886 

2,976 
3,271 
3.869 
3,864 
4,066 
4.169 
4,068 

1,059 
1,082 
1,216 
1,362 
1,539 
1,699 
1,817 

683 

649 
568 
361 
688 
878 
1,000 

183 
66 
49 
44 

82 
67 
113 

204 
178 
181 
266 
358 
446 
394 

181 
244 
297 
878 
352 
335 
350 

1886 

386,737 
356,  111 

1887 

1888 

435,745 

1889 

445,237 
454,050 

Jan.  L    1890 

1891 

455,443 

Approximate  a 
1888 

mount  of  all  kinds  of  freight  passing  through  this  route. 

Tons. 
..  335,758 

1889 

-.  372,617 

1890 

..  40:;,  111 

K  8. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA    AND    NORTH 

CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  channel  9  feet  deep  and 
80  feet  wide  from  North  Landing  Bridge  to  Ferraby  Island,  Currituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts.  These  were 
last  removed  between  December  1, 1889,  and  January  4, 1890,  since  which 
time  no  work  has  been  required.  It  is  probable  that  some  dredging 
will  be  necessary  from  time  to  time  to  remove  shoals  caused  by  vessels 
grounding  outside  of  the  channel. 

Future  work. — ^The  only  operations  contemplated  for  the  present  are 
removal  of  obstructions.  The  balance  on  hand  will  suflGlce,  and  no  fur- 
ther appropriation  is  necessary. 

This  river  forms  part  of  the  inland  water  route  from  Norfolk  to  Albe- 
marle Sound. 
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For  map,  see  Annnal  Report  of  the  Chief  of  P^ngineers  for  1881),  page 
062. 

The  commerce  on  this  river  is  given  nnder  the  "  Inland  Water  Eonte" 
report. 

Money  statement. 

July  1, 1890,  balance  unexpended $2,665.31 

July  1, 1891,  balanoe  unexpended 2,665.31 


K  g. 

IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY  AND  NORTH 
RIVER  BAR,  NORTH  CAROLINA. 

These  waters  form  part  of  the  inland  water  route  from  Norfolk,  Ya., 
to  Albemarle  Sound,  North  Carolina. 

An  examination  was  made  of  the  channel  through  Coanjok  Bay  and 
North  Biver  during  the  months  of  December,  1890,  and  January,  1891. 
The  channels  hitherto  dredged  were  found  in  good  condition,  but  only 
half  as  wide  as  proposed  in  the  project.  On  account  of  the  want  of 
funds  no  other  work  was  done.  The  small  balance  of  the  appropriation 
was  expended  on  this  examination,  care  of  property,  etc;  fiiture  work 
will  be  carried  on  under  the  appropriation  for  "  improving  inland  water 
route."    (See  report  of  that  improvement.) 

A  map  of  these  waters  is  given  in  the  Beport  of  the  Chief  of  Engi- 
neers for  1889,  page  962. 

The  commercial  statistics  are  given  under  the  '^Inland  Water  Boute." 

Money  statement 

July  1, 1890,  balance  unexpended • $843.84 

JuaeyO,  1891^  amount  expended  during  fiscal  year 843.84 


K   ID. 


PRELIMINARY    EXAMINATION    OF    CHICKAHOMINY    RIVER,    VIRGINIA, 
FROM  HOLLY  LANDING  TO  LONG  BRIDGE. 

[Printed  in  Honae  £z.  Doo.  No.  217,  Fiity-flrstCongreM,  second  seaeion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  January  26^  1891. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  23, 1891,  by  Lieut.  Q-.  J,  Fiebeger,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  "  Chickahominy  River, 
from  HoUy  Landing  to  Long  Bridge,"  Va.,  made  to  comply  with  pro- 
visions of  river  and  harbor  act  of  September  19, 1890. 

It  is  the  opinion  of  Lieutenant  Fiebeger  and  of  the  Division  Engineer, 
Col.  W.  P.  Craighill,  Corps  of  Engineers,  that  this  locality  is  not  worthy 
of  improvement,  and  I  concur  in  their  views. 
•  Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Ohi^  of  Engineers. 
Hon.  Bedfield  Proctor, 

Secretary  of  War. 
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report  of  lieutekant  g.  j.  fiebeger,  corps  of  enquneebs. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  January  23^  1891. 

General:  I  have  the  honor  to  submit  the  following  report*  of  an 
examination  of  ^'Chickahominy  Eiver,  from  Holly  Landingv  to  Long 
Bridge.^' 

The  river  and  harbor  act  of  Angust  11, 1888,  called  for  an  examina- 
tion of  this  river,  and  a  report  of  same  was  submitted  by  Mr.  S.  T. 
Abert,  United  States  agent.  This  report  is  given  in  Executive  Docu- 
ment No.  41,  Fifty-ftrst  Congress,  first  session,  and  in  the  Beport  of 
Chief  of  Engineers  for  1890,  Appendix  L. 

This  report  states  that — 

Between  Long  Bridge  and  Forge  Bridge  (Providence  Forge),  a  distance  of  10  miles, 
the  river  may  be  generally  described  as  a  cypress  swamn  from  one-half  to  1  mile  in 
width,  intersected  by  a  channel  from  30  to  80  feet  in  width,  which  is  crossed  on  the 
Mechanics ville  road  by  a  causeway  and  six  bridges.  This  swamp  is  a  tangle  of  bogs 
not  favorably  known  to  the  Army  during  the  late  wax.  It  is  not  proposed  to  improve 
this  part  of  the  river. 

From  Forge  Bridges  to  Holly  Landing,  a  distance  of  three-qnarters 
of  a  mile,  was  also  considered  unworthy  of  imi)rovement. 

While  engaged  in  making  an  examination  of  the  channels  dredged 
near  Windsor  Shades  and  Binns  Bar,  Assistant  Engineer  J.  P.  White 
was  directed  to  again  examine  the  river  between  Long  Bridge  and  Holly 
Landing  and  obtaia  such  additional  data  as  would  show  the  object  of 
propos^  improvement. 

His  report,  which  is  hereunto  appended,  indicates  that  the  object  of 
the  improvement  is  drainage  and  not  navigation.  I  therefore  concur 
in  the  opinion  expressed  in  the  report  of  Mr.  S.  T.  Abert  that  the 
Chickahominy  Eivisr  from  Holly  Landing  to  Long  Bridge  is  not  worthy 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEGBE, 

First  Lieutenanty  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  S.A, 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Enginebb  Office, 
Baltimore^  Md.^  January  J24j  1891, 

Bespectfdlly  submitted  to  the  Chief  of  Engineers.   . 
Because  of  the  facts  and  reasons  given  in  the  report  of  the  local 
engineer  and  attached  pax)ers,  and  from  personal  knowledge  of  my  own, 
it  is  my  opinion  that  the  Chickahominy  River  from  Holly  Landing  to 
Long  Bridge,  Ya.,  is  not  worthy  of  improvement. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 

REPORT  OF  MR.  J.  P.   WHITE,   ASSISTANT  ENGINEER. 

Norfolk,  Va.,  January  16 y  1891, 
Dear  Sir:  I  have  the  honor  to  submit  the  follo%viTig  report  of  an  examination  of 
the  Chickahominy  River  from  Holly  Landinj^  to  the  Long  JBridge. 
The  examination  was  made  according  to  your  instructions,  January  7,  1891. 

'Map  not  reprinted. 
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Description, ^lAn  attempt  "was  made  to  traverse  the  river  in  a  small  rowboat,  but 
it  was  found  to  be  so  obstructed  by  logs,  etc.,  that  it  was  impossible  to  do  so,  although 
the  water  was  3  feet  above  its  ordinary  summer  level.  The  banks  being  overflowed 
for  a  distauce  of  a  half  mile  or  more,  it  was  impossible  to  approach  the  channel 
except  where  crossed  by  the  various  roads  and  the  Chesapeake  and  Ohio  Railway. 
AU  tnese  lines  of  communication  cross  on  bridges  without  draws.         i 

At  Lon^  Bridffe  the  stream'is  60  feet  wide,  and  ha«  a  channel  8  feet  deep;  at  the 
Chesapeake  and  Ohio  Railroad  Bridge,  about  a  mile  downstream,  it  divides  into  four 
partSy  the  best  of  which  is  about  40  feet  wide  and  5  feet  deep ;  at  Mount  Castle,  5 
mUes  below  the  Chesapeake  and  Ohio  Bridge  it  is  65  feet  wide  and  12  feet  deep ;  at 
Providence  Forge,  called  6  miles  from  Mount  Castle,  the  river  has  taken  the  course 
of  an  old  canal,  which  is  45  feet  wide  and  7  feet  deep  at  this  point,  where  the  river 
proper  is  only  25  feet  wide  and  3^  feet  deep ;  at  Holly  Landing,  three-fourths  of  a 
mile  below  I^ovidence  Forse,  the  river  and  canal  unite  and  give  sufficient  width  and 
depth  for  a  'lighter  trade,''  which  is  carried  on  between  this  point  and  Windsor 
Shades. 

Object  of  improvement, — ^From  the  inhabitants  most  interested  I  learned  that  the  ob- 
ject of  improvement  was  to  drain  the  surrounding  counixy  and  swamp j  none  of  them 
seemed  to  think  that  there  would  be  any  commerce  on  the  stream.  I  wab  told  that 
parties  at  one  time  undertook  to  clean  out  the  river  for  the  lumber  in  the  swamp, 
but  found  it  unprofitable  work. 

'  Present  means  of  traneportation. — The  Chesapeake  and  Ohio  Railroad  from  Richmond 
to  Newport  News,  Va.,  passes  within  one-half  mile  of  Long  Bridge  and  IJ^  miles  of 
Holly  Landing.  The  distance  by  rail  is  6  miles ;  by  the  river  12.  The  Chickahominy 
Biver  itself  has  a  channel  8  feet  deep  at  low  water  and  11  at  high  tide— due  to  Govern- 
ment improvement — from  Windsor  Shades,  4^  mUes  below  Holly  Landing,  to  its 
mouth. 

As  a  drain,  clearing  the  river  would  no  doubt  be  a  great  benefit  to  the  surrounding 
country,  but  as  a  meaus  of  transportation  the  cost  would  far  outweigh  the  little  good 
to  be  derived. 

Very  respectfolly,  your  obedient  servant, 

J.  P.  Whitb, 

Lieut.  G.  J.  FiEBEOBR,  Astiatant  Engineer, 

Corps  of  Engineers,  U,  S.  A. 


K  II, 

PRELIMINARY  EXAMINATION  OF  THE  WESTERN  BRANCH  OF  ELIZABETH 

RIVER,  VIRGINIA. 

[Printed  in  House  Ex.  Doc.  No.  88,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Enginsers, 

United  States  Army, 
Wmhington^  D,  0.,  December  10, 1890. 
Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  December  4,  1890,  from  Lieut  6.  J.  Piebeger,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Western 
Branch  of  Elizabeth  Eiver,  Virginia,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  approved  September  19, 1890. 

Lieutenant  Fiebeger  does  not  consider  that  the  present  or  prospectr 
ive  needs  of  commerce  demand  any  immediate  improvement,  and  there- 
fore he  reports  the  stream  as  not  worthy.  Because  of  the  facts  and 
reasons  stated  in  this  repnort,  and  of  his  own  knowledge  of  this  locality, 
Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division,  also  gives  his  opinion  that  the  river  is  suitable 
to  the  present  needs  of  commerce,  and  therefore  in  the  sense  of  the  river 
and  harbor  law  is  not  now  worthy  of  improvement.  I  concur  in  the 
views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  LINCOLN  Casey, 
Brig.  Gen.y  Chief  of  JEngineen. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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report  of  lieutenant  g.  j.  piebeger,  corps  of  engineees. 

United  States  Engineer  Office, 

Norfolk^  Ya.^  December  4, 1890. 

General:  I  have  the  honor  to  submit  the  following  rex)ort.  wit^  a 
map,*  of  a  personal  examination  of  the  Western  Branch  of  Elizabeth 
Eiver,  Virginia. 

The  map  was  compiled  from  the  U.  S.  Coast  Survey  chart  of  the  river 
and  the  Korfolk  County  map.  The  examination  of  the  channel  con- 
sisted in  a  line  of  soundings  to  determine  whether  there  had  been  any 
alterations  since  1873,  the  date  of  the  chart. 

The  Western  Branch  is  a  tidal  stream  about  9  miles  long^nd  empties 
into  Norfolk  Harbor  2  miles  below  the  junction  of  the  Eastern  and 
Southern  branches. 

The  following  table  gives  the  navigable  depth  of  the  river  from  its 
mouth  at  ordinary  low  and  high  tide: 


For  a  distance  from  month  of— 

2}  miles 

5  miles ^ 

6  miles 

6}  miles 

9  miles 

On  account  of  its  short  length,  the  depth  at  ordinary  high  tide  de- 
termines the  limits  of  its  navigation,  for  loaded  vessels  would  ordinarily 
come  down  at  that  stage  of  the  tide. 

Between  2J  and  5J  miles  from  its  mouth  the  river  is  crossed  by  four 
pile  bridges  with  draws;  the  lower  two  will  pass  a  boat  of  40  feet  beam 
and  the  upper  two  of  29  feet  beam. 

The  country  through  which  this  streams  flows  is  very  fertile.  Fine 
truck  farms  line  its  banks  for  a  distance  of  about  7  miles.  The  bed  of 
the  stream  on  either  side  of  the  channel  for  the  same  distance  is  planted 
with  oysters. 

The  truck  and  oysters  are  brought  to  Korfolk  ordinarily  in  small 
sloops  and  schooners  drawing  when  loaded  about  4  to  6  feet.  There 
are  also  three  railroads  and  two  shell  roads  traversing  the  country  bor- 
dering on  this  stream.  Two  of  the  former  and  the  latter  cross  the  river 
at  the  bridges  mentioned.  In  addition  to  the  small  trucking  boats, 
schooners  drawing  from  7  to  10  feet  carry  empty  barrels  and  fertilizer 
to  the  different  farms  along  the  river. 

There  is  no  other  commerce  above  the  lowest  bridge.  The  Norfolk 
and  Carolina  Eailroad  has  a  wharf  near  its  crossing,  but  at  present  all 
shipments  are  made  from  its  pier  at  Pinner  Point,  a  few  miles  below, 
where  the  channel  has  a  depth  of  over  25  feet. 

Near  tlie  mouth  of  the  river  at  West  Norfolk  are  the  piers  of  the 
Atlantic  and  Danville  Eailroad.  Large  quantities  of  wood  and  lumber 
are  shipped  from  this  point.  The  vessels  engaged  in  this  trade  are  two 
and  three  masted  schooners,  drawing  from  10  to  12  feet  loaded. 

In  order  to  learn  what  navigation  was  desired  on  this  river  by  those 
interested,  letters  were  written  to  the  general  managers  of  the  Norfolk 
and  Carolina  and  Atlantic  and  Danville  Eailroads  asking  their  views 
on  this  subject.    In  reply  the  letter  herewith  appended  was  kindly  sent 


*  Not  printed. 
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me  by  the  former.  No  reply  being  received  from  the  latter,  I  assume 
that  the  present  navigation  snflBces  for  the  needs  of  the  shipments  of 
the  Atlantic  and  Danville  Eailroad  from  West  Norfolk.  The  masters 
of  trucking  vessels  informed  me  that  there  was  suflftcient  depth  in  the 
river;  the  channel  was,  however,  a  little  narrow  in  places  for  sailing 
vessels. 

Should  commerce  demand  it,  freight  steamers  of  300  to  400  tonnage, 
similar  to  those  which  now  navigate  the  "inland  water  route  between 
Norfolk  and  Albemarle  Sound,"  could  be  used  to  bring  the  truck,  etc., 
from  the  Western  Branch  to  Norfolk. 

It  is  probable  that  after  the  water  fronts  of  the  Elizabeth  Eiver  at 
Norfolk,  Portsmouth,  and  Berkley  are  occupied  by  wharves  and  piers 
it  will  be  necessary  for  the  future  growth  of  the  harbor  to  develop  the 
water  front  of  this  river,  and  a  wider  and  deeper  channel  will  be  re- 
quired. When  that  time  comes  this  irai)rovement  should  be  under- 
taken, but  I  do  not  consider  that  the  present  or  prospective  needs  of 
commerce  demand  any  immediate  improvement.  I  would  therefore  re- 
port the  Western  Branch  of  Elizabeth  Biver  not  worthy  of  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FrEBEGEB, 

First  Lieutenanty  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey,- 

Chief  of  Engineers^  U.  S.  A. 
(Thiough  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indor»einent.] 

U.  S.  Engineer  Office, 

Baltimore^  Md.y  December  8, 1890. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  within  of  De- 
cember 4,  1890,  of  the  local  engineer,  and  my  own  knowledge  of  the 
Western  Branch  of  Elizabeth  River,  Virginia,  it  is  my  opinion  that  the 
river  does  not  need  improvement  for  the  present  wants  of  commerce, 
and  therefore,  in  the  sense  of  the  river  and  harbor  law,  it  is  not  now 
worthy  of  improvement. 

If  the  commerce  of  Norfolk  continues  to  increase  in  the  future  as  it 
has  in  the  recent  past,  this  stream  will  need  improvement,  and  there- 
fore, in  the  sense  of  the  river  and  harbor  law,  taking  into  account  the 
prospective  needs  of  commerce,  it  is  expected  that  it  will  later  be 
worthy  of  improvement. 

No  further  survey  is  now  required,  and  no  appropriation  by  the 
United  States  for  the  river  is  necessary. 

Wm.  p.  Ceaighill, 
Colonelj  Corps  of  Engineers. 


UETTKR  FROM  GENERAL  MANAGER  OF  NORFOLK  AND  CAROLINA  RAILROAD  COMPANY. 

Norfolk,  Va.,  November  6, 1890. 
Dear  Sir  :  Replying  to  yonr  favor  of  November  1,  relative  to  the  business  on  the 
West'Cni  Branch  of  the  Elizabeth  River,  we  have  a  wharf  locattxl  at  our  crossing  of 
the  Western  Bran^'h^  which  is  about  5  luiles  up  the  river.  The  depth  of  water  at  the 
wharf  is  about  18  feet,  but  we  have  uot  boe>n  able  to  do  any  cousidorable  amount  of 
business  at  this  whai'f,  as  vessels  drawing  over  8  or  9  feet  can  not  get  up  to  it  on  ao- 
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count  of  the  hat  at  the  mouth  of  the  riTer  and  another  at  the  draw  of  the  county 
road  bridge.  * 

There  are  seYeral  points  along  the  river  from  our  bridge  to  Its  mouth  that  would 
make  viduable  manufactoring  sites  were  the  bar  remove^  so  that  vessels  could  set 
up.    Our  road,  running  about  parallel  to  the  river,  could  put  switches  in  to  the 
manufacturing  sites. 
Yours  truly, 

G.  M.  SERPELLy  OenertU  Manager. 

Lieut.  O.  J.  FiBBBGBR, 

Corps  of  Eugincer$. 


K   12. 


PRELIMINARY  EXAMINATION  OF  WATER-WAY  TO  CONNECT  LYNN  HAVEN 
BAY  WITH  EASTERN  BRANCH  OF  ELIZABETH  RIVER,  VIRGINIA, 

[Pzinted  in  HouBe  Ex.  Doo.  No.  48,  Fifty-first  Congnaa,  second  session.] 
OFFIOB  OF  THE  OHIEF  OF  ENGINSEBS, 

United  States  Abmy, 
WMhingtoUy  D.  C,  December  4, 1890. 

SiB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  Ifovember  24. 1890,  from  lieut  G.  J.  Piebeger,  Corps  of 
Engineers,  giving  resntts  or  the  preliminary  examination  for  "  water- 
way to  connect  Lynn  Haven  Bay  with  eastern  branch  of  Elizabeth 
Eiver,  Virginia,"  made  to  comply  with  provisions  of  the  river  and  har- 
bor act  approved  September  19, 1890. 

Lieutenant  Fiebeger  does  not  consider  the  water  way  as  worthy  of 
improvement.  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division,  is  of  the  same  opinion  in  view  of  the 
facts  and  reasons  stated  and  the  present  and  prospective  demands  of 
commerce. 
The  views  of  these  oflBlcers  are  concurred  in  by  this  ofiftce. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


BEPOBT  OF  lieutenant  O.  J.  FIEBEOEB,  OOBPS  OF  ENaH^EBS. 

United  States  Enoineeb  Office, 

Norfolk^  Ya.^  JSTovember  24^  1890. 

Genebal:  I  have  the  honor  to  submit  the  following  report  with 
maps  of  a  preliminary  examination  of  a  "  water  way  to  connect  Lynn 
Haven  Bay  with  eastern  branch  of  Elizabeth  Eiver,  Virginia.^ 

The  object  of  this  water-way  is  to  give  continuous  water  transporta- 
tion to  Norfolk,  Va.,  from  Lynn  Haven,  Broad,  and  Linkhom  bays, 
without  passing  around  through  Hampton  Eoads.    (See  map  A.)* 

The  difference  in  distance  from  Lynn  Haven  Inlet  is  about  lOJ  mile.<^. 

A  survey  of  the  bays  mentioned  wan  made  in  187d-'80  under  the 
direction  of  the  late  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  U.  S. 

•  Not  printed. 
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Army,  wliose  report  is  given  in  the  report  of  the  Chief  of  Engineers  for 
1880,  Appendix  I,  and  a  copy  attached  hereunto. 

The  map  of  that  survey  was  used  in  compiling  map  B.* 

Navigation. — ^From  this  report  and  map  it  wiU  be  seen  that  the  pres- 
ent navigation  at  mean  low  tide  of  the  western  branch  of  Lynn  Haven 
Bay  is  confined  to  boats  drawing  2^  feet,  to  eastern  branch  to  boats 
drawing  1  and  2  feet,  and  that  no  boats  drawing  over  1  foot  can  pass 
from  these  into  Broad  and  Linkhom  bays.  The  rise  of  the  tide  in  Lynn 
Haven  Bay  is  1.2  feet,  and  in  the  other  waters  almost  nothing. 

A  personal  examination  made  in  a  rowboat  from  near  the  terminal 
point  of  the  survey  of  1879-'80  to  the  head  of  navigation  at  Pembroke 
Station  indicated  that  the  maximum  drafbof  a  boat  able  to  navigate 
this  part  of  the  bay  at  low  tide  is  2  feet.  This  navigation  is  obstructed 
by  three  bridges  without  draws,  one  foot  and  two  road  bridges. 

Probably  the  best  location  or  the  projwsed  water-way  is  that  of  the 
old  Lynn  Haven  and  KempsvUle  Canal. 

No  very  definite  information  could  be  obtained  of  this  work  ;  I  was 
informed  that  it  was  begun  between  1850  and  1860  by  a  company  con- 
sisting principally  of  planters  living  in  the  neighborhood  of  Lynn  Haven 
Bay  and  Kemps ville.  About  the  beginning  of  the  civil  war,  work  was 
stopped  and  never  again  resumed. 

The  portion  between  Lynn  Haven  Bay  and  the  eastern  branch,  2| 
miles,  is  at  present  a  (\xU*h.  varying  in  ^dth  from  30  to  50  feet,  whose 
bottom  is  about  3  or  4  feet  below  the  country  through  which  it  passes, 
probably  5  or  6  feet  above  the  level  of  mean  low  tide  at  its  highest 
point.  It  is  entirely  overgrown  witii  trees  and  brush,  here  and  there 
filled  with  water,  and  is  crossed  by  several  roads  and  one  raiht)ad  on 
embankments.  The  lower  end,  1 J  mUes,  which  was  cut  for  the  puriK)se 
of  straightening  the  course  of  the  eastern  branch  of  the  Elizabeth 
River,  has  a  navigable  depth  of  probably  2  feet  at  low  tide  and  5  teet 
at  high  tide  from  its  mouth  to  Kenipsville  ;  its  width  is  ordinarily  15 
feet.  At  Keiupsville  it  is  crossed  by  a  road  bridge  without  draw  of 
about  10  feet  span  and  above  this  is  so  overgrown  as  to  be  almost  im- 
passable. 

The  Bastej'u  Branch  of  the  Elizabeth  has  a  low-water  navigation  of 
about  3  feet  firoui  the  mouth  of  the  canal  to  Broad  Creek  and  from  there 
to  Norfolk  13  feet.    This  is  probably  increased  by  3  feet  at  high  tide. 

The  only  boats  now  navigating  the  waters  of  Lynn  Harven,  Broad,  and 
Linkhorn  bays  are  small  rowboats  dra\\ang  about  1  foot,  used  in  fishing 
and  catching  oysters.  Sloops  and  w(K)d  scows  navigate  the  Eastern 
Branch  of  the  Elizabeth  Kiver  as  far  as  Kempsville,  and  during  the 
taicktug  season  a  small  flat-bottom  steamer  runs  nearly  there. 

Character  of  country  and  products. — The  country,  like  that  around 
Norfolk,  is  quite  productive  and  many  good  trucking  farms  are  found  in 
this  region.  Its  principal  sliipments,  however,  are  the  fish  caught  along 
the  south  shore  of  Chesapeake  Bay  and  the  oysters  raised  in  Lynn 
Haven  Bay.  There  is  still  some  valuable  timber  in  the  swamps  around 
Broad  and  Linkhom  bays.  The  country  around  Lynn  Haven  Bay  is 
w^eU  settled;  to  the  east  of  this  sparsely,  and  the  region  known  as  "the 
desert,"  north  of  Broad  Bay,  is  almost  uninhabited.  No  estimate  could 
be  obtained  of  the  annual  i)roduction  of  this  region. 

Present  means  of  transportation, — N(»arly  everything  taken  to  Norfolk 
from  the  country  west  of  Lynn  Haven  Bay  is  taken  in  wagons  and 
carts.  The  roads  are  good,  two  of  them  being  shelled  turnpikes  as  far 
as  Kempsville  iind  Kem])sville  Station  crossroads.    East  of  this,  the 
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products  are  carried  in  wagons  to  the  stations  of  the  Virginia  Beach 
EaUroad  and  shipped  by  rail. 

The  lightest  draft  stumer  now  engaged  in  bringing  freight  to  this 
port  from  the  surrounding  country  has  a  draft  of  3  feet,  is  89  feet  long, 
9  feet  wide,  and  has  a  tonnage  of  28.  As  such  a  vessel  could  not  navi- 
gate the  upper  end  of  Lynn  Haven  Bay  at  low  water,  it  is  not  probable 
Qiat  any  commerce  would  be  diverted  from  the  present  lines  of  trans- 
portation to  the  proposed  water  way  unless  the  improvement  was  con- 
tinued through  the  various  rivers  and  bays  until  a  continuous  low-water 
navigation  of  at  least  6  feet  was  secured. 

I  do  not  consider  such  an  improvement  warranted  by  the  present  or 
prospective  needs  of  commerce,  and  would  therefore  report  that  in  my 
opinion  the  "  water  way  to  connect  Lynn  Haven  Bay  with  Eastern  Branch 
of  Elizabeth  Eiver,  Virginia,"  is  "not  worthy  of  improvement.''  ^ 

I  will  state  in  conclusion  that  this  opinion  coincides  with  that  of  sucli 
of  the  inhabitants  of  this  region  as  I  had  the  pleasure  of  meeting  while 
making  this  examination. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEaBB, 

First  Lieuty  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U,  S.  A. 

(Through  Ool.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division). 

[Tint  indorsomfiat.] 

TT.  S.  BwaiNEER  Office, 
Baltimore^  Md.^  November  26^  1890. 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  my  opinion  a  water  way  to  connect  Lynn  Haven  Bay  with  Eastern 
Branch  of  Elizabeth  Eiver,  Virginia,  is  not  worthy  of  improvement,  and 
the  facts  and  reasons  therefor  are  those  given  by  the  local  engineer  in 
his  report  of  November  24, 1890,  and  including  the  present  and  prospec- 
tive demands  of  commerce. 

Wm.  p.  CBAianiLL, 
Colonelj  Corps  of  Engineers^ 

Division  Engineer. 


bbport  of  capt,  c.  b.  phillips,  corps  of  ekgineers. 

United  States  Engineer  Office, 

Xorfolk,  Va.f  February  21, 1880, 

General:  The  river  and  harbor  act  of  March  8, 1879,  provided  for  an  examination 
or  survey  of  the  following-named  bays  in  the  southeastern  part  of  Virginia,  viz : 
Lynn  Haven,  Link  Horn,  and  Broad. 

These  surveys  having  been  assigned  to  my  charge,  I  placed  the  field  work  in  the 
hands  of  Mr.  F.  W.  Frost,  assistant  engineer,  who  organized  a  party  and  conducted 
the  work  during  the  months  of  November  and  December  last.  The  results  of  the 
surveys  have  since  been  plotted^  and  Mr.  Frost's  report  upon  same,  together  with  a 
map  on  a  scale  of  TfiTnr?  exhibiting  the  three  bays  in  question,  is  hereby  respectfully 
submitted.** 

The  three.  I){iy8  communicate  with  each  other  and  find  a  passage  to  Chesapeake 
Bay  throuijh  Lynn  Haven  Inlet,  which  is  at  a  point  about  5  miles  distant  from  Cape 
Henry.     The  bays  are  located  in  the  collection  district  of  Norfolk  and  Portsmouth 
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Va.  17.686  bays  (particulaTly  Lynn  Haven)  are  noted  for  their  fine  oysters^  and  their 
cultivation  forms  the  principal  occupation  of  the  inhabitants  in  the  vicinity. 

Excellent  pine  timber  grows  in  the  neighborhood;  a  considerable  quantity  of  which 
ia  shipped  yearly,  and  some  fine  farming  land  is  also  to  be  found. 

The  timber  is  mostly  taken  to  the  Chesapeake  in  the  form  of  rafts,  but  otherwise 
the  product&  of  the  vicinity  are  mainly  transported  by  land  across  to  the  city  of  Nor- 
folk. It  is  l)ot  probable  that  any  improvement  in  the  navigation  of  these  bays  would 
divert  much  of  this  land  traffic  and  cause  it  to  seek  communication  by  water. 

At  the  bar  of  Lynn  Haven  Inlet  we  find  but  2  feet  of  water  at  an  ordinary  low 
8tag-e.  It  would  be  useless  to  attempt  any  improvement  of  these  bays  unless  the 
project  should  also  contemplate  the  removal  of  this  bar  and  the  maintenance  of  a 
channel  across  it,  which  would  be  extremely  costly,  and;  in  my  opinion,  the  outlay 
which  would  be  required  to  accomplish  thifi  would  not  be  warranted  by  either  the 
present  or  prospective  wants  of  commerce.  I  therefore  submit  no  estimates  for  im- 
provements. 

It  has  been  suggested  that  these  bays  might  be  available  as  links  in  aline  of  water 
communication  between  Chesapeake  Bay  and  the  sounds  of  North  Carolina. 

Such  a  route  appears  to  me  a  practicable  one,  but  as  it  could  in  no  sense  be  called 
a  route  'heading  n:om  the  harbor  of  Norfolk,'^  I  was  unable  to  turn  my  attention  to 
it  in  connection  with  my  late  canal  surveys. 

Should  the  General  Government  deem  it  desirable  to  investigate  the  merits  of  this 

Eroposed  route,  a  lino  of  about  50  miles  in  length  would  have  to  be  carefully  surveyed 
1  order  to  connect  the  southern  limit  of  these  surveys  with  the  deep  water  of  Albe- 
marle Sound. 

The  accompanying  map  and  field  notes  would  be  of  assistance  in  preparing  esti- 
mates of  the  cost  of  such  a  route.    In  conclusion,  I  desire  to  say  that  I  am  indebted 
to  Mr.  Frost  and  to  his  entire  party  for  the  energy  and  faithfulness  displayed  by 
them  during  the  execution  of  the  above  surveys,  both  in  the  field  and  office. 
I  am,  general;  your  obedient  servant; 

Chab.  B.  Phillips, 
Captain  of  Engineers, 
The  Chief  of  £^^OINE£RS;  U.  8.  A. 


report  of  mr.  f.  w.  frost,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Va.,  February  17, 1880. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  the  surveys  of  Lynn 
Haven,  Broad,  and  Link  Horn  bays,  made  in  obedience  to  your  verbal  orders  in  the 
months  of  November  and  December,  1879. 

These  surveys  were  commenced  on  November  12,  and  the  field  party,  although  act- 
ing under  my  directions,  was  for  the  most  of  the  time  under  the  immediate  super- 
vision of  lir.  J.  P.  Darling  during  my  absence  on  other  important  work. 

These  bays  are  located  in  Princess  Ann  County,  Va.,  and  communicate  with  Chesa- 
peake Bav  through  Lynn  Haven  Inlet,  which  is  4.4  miles  west  of  and  1.2  miles  south 
of  Cape  Henry  light-house. 

The  waters  immediately  outside  of  the  inlet  are  known  as  Lynn  Haven  Hoads,  and 
those  within  as  Lynn  Haven  River,  Long  Creek,  Broad,  and  Link  Horn  bays. 

The  appropriation  act  calls  for  the  survey  of  Lynn  Haven  Bay,  evidently  meaning 
that  body  of  water  which  has  always  been  called  Lynn  Haven  River,  and  we  have 
so  designated  it  upon  the  map  accompanying  this  report. 

Conduct  of  the  Survey, — ^An  initial  base  Une  of  814  feet  was  located  at  Inlet  Point, 
and  from  this  a  system  of  triangulation  was  carried  over  Lynn  Haven  River,  and  the 
ffreater  portion  of  its  two  branches,  the  eastern  and  western,  continuing  up  the  former 
branch  to  a  point  4^  miles  from  the  inlet  and  1^  miles  from  '^  London  Bridge,''  and 
up  the  latter  branch  to  a  point  4  miles  from  tiie  inlet,  the  distances  given  being 
measured  on  the  channel  lino. 

From  the  established  transit  stations  numerous  sounding  points  were  located  and 
soundings  were  taken  in  the  usual  manner,  and  sufficiently  near  together  so  as  to 
show  the  configuration  of  the  river  bed.  From  the  base  at  Inlet  Point  a  line  was 
run  upon  the  northern  bank  of  Long  Creek  a  distance  of  3.14  miles,  and  a  connec- 
tion made  with  the  triangulation  of  Broad  and  Link  Horn  bays.  The  snrvey  of  the 
former  bay  was  complete,  and  so  much  of  the  latter  as  lies  between  the  Narrows  and 
Wilkin's  Bridge, 

Tliese  snrveys  occupied  exactly  6  weeks'  time,  in  which  127  transit  stations  were 
located  and  some  8,000  soundings  were  taken.  Owing  to  the  limited  amount  of 
money  apportioned  for  the  work,  it  was  impossible  to  obtain  the  topographical  foatr 
ures  in  detail,  more  attention  having  been  given  to  the  hydrography. 
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Submitted  with  this  report  is  a  general  map  on  a  scale  of  i  g  joo,  showing  the  oat- 
lines  and  connections  of  tne  several  bays  reduced  to  a  mean  low- water  stage. 

DESCRIPTION  OP  THE  BAYS  IN  DETAIL. 

X«fin  Haven  River  or  Bay, — ^The  entrance  to  Lynn  Haven  River  or  Bay  is  known  as 
''  The  Inlet."  This  has  at  present  a  width  of  1,750  feet,  or  abont  the  same  as  shown 
on  the  Coast  Survey  chart  published  in  1863.  From  Inlet  Point,  on  the  eastern  side, 
sand  flats  extend  nearly  halfway  across  the  inlet.  These  are  wholly  exposed  at  a 
low-water  stage.  The  entrance  channel  is  on  the  western  side,  just  off  "  Stump  Hall 
Point."    Over  the  outside  bar  2  feet  of  water  can  be  carried  at  a  low  tide. 

We  learn  from  the  inhabitants  in  this  locality  that  the  present  inlet  was  originally 
an  artificial  opening,  constructed  many  years  ago,  for  the  passage  of  small  boats,  by 
one  Reeling,  and  this  has  been  increased  to  its  present  size  by  the  action  of  the  tides 
and  by  wind  currents. 

The  original  inlet  communicated  with  Chesapeake  Bay  some  distance  west  of  the 
present  one,  and  entered  the  river  in  the  vicinity  of  Pleasure  House  Bay. 

At  Trading  Point  the  river  divides  into  the  Eastern  and  Western  branches,  the 
former  of  which  is  wider  and  longer,  but  more  shallow,  than  the  latter.  The  shore 
lines  of  both  branches  are  very  irregular,  forming  numerous  coves.  The  banks  in 
many  places  are  20  feet  above  the  water  surface,  and  many  good  farms  are  to  be  found. 

Stump  Hall  Point,  on  the  western  side  of  the  inlet,  is  taken  as  the  initial  point, 
from  which  all  distances  are  estimated.  Via  the  chaimel  liue  to  the  terminal  point 
of  the  survey  on  the  Eastern  Branch  the  distance  is  4^  miles  ;  1|  miles  farther  on  is 
London  Bridge.    The  river  here  is  about  100  feet  in  width. 

Throughout  4  miles  of  this  section  2  feet  may  be  carried,  and  over  the  remaining 

Sortion  about  1  foot.  The  entrance  to  the  Eastern  Branch  (during  low  tides)  is  via 
feeling's  drain,  a  channel  of  about  2,000  feet  in  length  and  100  feet  in  width. 

The  survey  of  the  Western  Branch  terminates  4  miles  from  the  inlet  (via  the  chan- 
nel line).  From  Stump  Hall  Point  to  deep  water  off  Keeling's  yellow  bank  there 
are  properly  two  channels,  both  of  which  are  about  the  same  as  regards  depth  and 
distance. 

The  channel  most  commonly  used  crosses  the  river  from  just  below  Stump  Hall  to 
Inlet  Point.     Over  this  2  feet  can  be  carried  at  a  mean  low- water  stage. 

The  second  channel  follows  the  western  bank  to  Black  March  Point,  then  crosses 
the  river  and  unites  with  the  first  channel  500  feet  north  of  Reeling's  drain.  The 
channel  now  continues  within  the  4-foot  contour  to  the  l|-mile  point  just  off  the 
Eastern  Branch,  where  a  shoal  occurs  over  which  only  2^  feet  of  water  can  be 
carried.  From  Church  Point  No.  1  near  the  second  mile  the  channel  lies  w^holly 
within  the  4:-foot  contour,  which  is  continuous  to  the  4-uule  point,  the  terminal  point 
of  the  survey. 

We  may  say  that  the  Western  Branch  is  navigable  for  vessels  of  2^  feet  draft  at 
mean  low  water. 

During  the  time  of  survey  a  tide  gauge  was  kept  at  Witch  Duck  Point.  The  mean 
rise  and  fall  of  the  ordinary  tides  was  found  to  be  1.2  feet,  but  the  northerly  winds 
sometimes  cause  a  rise  of  4  and  5  feet. 

Some  of  the  principal  points  on  this  branch  are  Inlet,  Stump  Hall,  Trading, 
Church,  and  Witch  Duck.  The  principal  farms  are  Barton's  and  Garrison's,  upon 
the  western  side.  There  is  also  some  cultivated  land  in  the  vicinity  of  Witch  Duck 
Point. 

As  an  evidence  of  the  effects  of  the  tidal  and  wind  currents  upon  the  shore  we  will 
state  that  Church  and  Trading  points  are  now  920  feet  apart,  while  formerly  they 
approached  within  a  few  feet  of  each  other. 

The  celebrated  Lynn  Haven  oyster  is  grown  in  the  numerous  coves  of  both  the 
Eastern  and  Western  branches,  and  oystering  is  the  principal  occupation  of  settlers 
in  this  locality. 

Long  Creek  and  Broad  Bay, — ^Long  Creek  has  a  general  direction  from  west  to  east, 
and  connects  Lynn  Haven  River  with  Broad  Bay,  leaving  the  former  on  the  soutli 
side  of  Inlet  Point  and  uniting  with  the  latter  near  the  central  point  of  its  northern 
side. 

The  average  width  is  150  foot;  length,  3.14  miles;  the  characteristic  sounding  is 
3  feet,  but  numerous  bars  occur,  and  at  the  eastern  and  western- extremities  shoals 
exist  over  which  only  1  foot  can  be  carried. 

There  is  a  strong  tidal  current  throughout  the  creek,  and  the  ebb  and  flow  usually 
last  one  hour  later  than  at  the  inlet. 

Broad  Bay  is  the  central  one  of  three  bays,  and  is  very  unlike  either  Link  Horn  or 
Lynn  Haven  in  appearance,  being  quite  regular  in  outline  and  nearly  elliptical  in 
shape.  It  is  about  2^  miles  in  length,  with  a  breadth  of  4,300  feet  just  across  from 
the  entrance  of  Long  Creek. 

The  9-foot  contour  follows  nearly  parallel  to  the  shore  line,  and  embraces  about 
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one-half  the  area  of  the  bay ;  within  thieh  curve  the  soundings  are  very  uniform, 
ranging  from  9  to  10^  feet.  Between  the  9-foot  curve  and  the  shore  in  many  places 
the  soundings  change  abmptly  from  9  to  2  feet. 

The  ordinary  rise  and  fall  of  the  tide  in  this  bay  is  about  .04  of  a  foot.  Westerly 
winds  increase  and  easterly  winds  decrease  the  water  level. 

Just  beyond  the  northern  shore  of  the  bay,  and  extending  towards  Cape  Henry, 
is  a  large  tract  of  land  known  as  "  the  desert."  Ujpon  the  southern  shore  there  is  a 
large  area  of  cultivated  land.  Large  quantities  or  the  native  oysters  found  in  this 
bay  are  annually  caught  and  transplanted  in  Lynn  Haven  River. 

Link  Horn  Bay, — ^This  communicates  with  Broad  Bay  through  a  crooked  and  shal- 
low channel  of  1,000  feet  in  length,  called  "  The  Narrows."  The  general  character 
of  this  ba;^  bears  a  striking  resemblance  to  Lynn  Haven  River,  being  irregular  in 
outline,  with  numerous  coves  upon  either  side.  At  1^  miles  from  The  Narrows  the 
bay  divides  into  two  branches,  the  eastern  and  western.  The  latter  is  the  principal 
one  and  coincides  in  direction  with  the  main  body  of  the  bay,  being  nearly  due 
north  and  south.  The  distance  on  the  channel  line  from  The  Narrows  to  Wilkins 
Bridge  is  3  miles,  and  the  total  distance  of  the  latter  point  from  Lynn  Haven  Inlet 
is  8.^  miles. 

Throughout  the  greater  portion  of  the  bay  the  characteristic  sounding  is  12*  feet, 
and  10  feet  can  be  carried  to  a  point  2^  miles  from  the  entrance  to  The  Narrows. 

The  western  branch  of  this  bay  (the  one  surveyed)  has  a  general  width  of  ixom 
1,000  to  1,500  feet,  but  in  the  vicinity  of  Wilkins  Bridge  the  width  decreases  to  75 
feet,  with  a  depth  of  only  3  feet. 

Wilkin's  Bridge,  the  terminal  point  of  the  survey,  is  about  If  miles  distant  from  a 
point  on  the  Atlantic  coast  that  is  nearly  6  miles  south  of  Cape  Henry  Light. 

There  are  but  few  inhabitants  in  the  vicinity  of  Link  Horn  Bay,  and  only  a  small 
amount  of  cultivated  land. 

Excellent  pine  timber  is  to  be  found  upon  the  shores  of  either  branch,  a  small 
amount  of  which  is  annually  cut  and  rafted  through  the  several  bays  and  Long  Creek 
to  Lynn  Haven  Inlet,  and  thence  towetl  up  the  Chesapeake  Bay. 

Wnile  in  the  field  we  endeavored  to  learn  from  the  inhabituits  in  the  vicinity  of 
these  bays  what  improvements,  if  any,  of  these  waters  might  be  desired  by  them. 
Some  suggested  the  necessity  of  constructing  a  canal  connecting  the  Chesapeake 
Bay  at  Lynn  Haven  Inlet  with  Currituck  Sound,  and  this  via  the  Eastern  Branch  of 
Lynn  Haven  River.  Others  wanted  a  bridge  across  the  Western  Branch  of  Lynn 
Haven  River,  while  some  of  the  inhabitants  in  the  vicinity  of  Broad  Bay  stated 
that  it  was  proposed  to  erect  a  hotel  for  a  summer  watering  place  at  a  point  known 
aa  "The  Hollies,"  not  far  from  Raineys  Pond,  which  connects  with  Link  Horn  Bay, 
.and  the  parties  interested  in  this  project  desired  the  improvement  of  the  present 
channel  connecting  Raineys  Pond  witn  Lynn  Haven  Inlet. 

If  the  canal  project  previously  mentioned  was,  as  it  seems  probable,  the  principal 
reason  for  which  the  survey  of  these  bays  was  desired,  further  surveys  will  be  re- 
quired, for  which  no  appropriation  has  been  made. 

The  information  obtained  by  these  surveys  will  become  of  value  in  the  event  of 
any  surveys  for  a  canal  connecting  with  them.  No  estimates  for  their  improvements 
are  submitted  with  this  report. 

Very  respectfully,  your  obedient  servant, 

F.  W.  Fkost. 

Capt.  CHARLE8  B.  Phillips, 

Corp8  of  Engineers,  U.  S,  A. 


K  13. 


PRELIMINARY  EXAMINATION  OF  NOTTOWAY  RH'^ER,    FROM  MOUTH   OF 
RIVER  TO  COURTLAND,  VIRGINIA. 

[Printed  in  House  Ex.  Doc.  87,  Fifty -fint  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtouy  JK  C,  December  lOy  1890. 

SiB:  I  have  the  honor  to  ftiibinit  herewith  the  acx^ompanying  copy  of 
report,  dated  December  3,  181K>,  from  Lieut.  G.  J.  Piebeg<»r,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Xotloway 
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Eiver,  Virginia,  from  mouth  of  river  to  Ooortland,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 

Following  an  examination  in  IS^ovember  and  December,  1878,  appro- 
priations were  made  for  the  Kottoway  in  1880  and  188L  Operations 
were  suspended  in  1882.  In  1887  it  was  reported  that  theprox>osed  im- 
provement should  not  be  completed. 

Lieutenant  Fiebeger  rejwrts  that  it  is  not  probable  that  there  would 
be  any  traffic  on  tMs  river  even  if  improved,  and  therefore  does  not 
consider  it  as  worthy  of  improvement.  The  river  is  considered  not 
worthy  of  improvement  by  Col.  William  P.  CraighiU,  Corps  of  Engi- 
neers, Division  Engineer,  Southeast  Division,  because  of  the  facts  and 
reasons  set  forth  in  the  accompanying  report.  I  concur  in  the  views 
of  these  officers. 

Very  respectfiilly,  your  obedient  servant, 

Thos.  Lincoln  Casby, 
Brig.  Oen.j  Chief  of  Engineen. 
Hon.  Redfebld  Proctor, 

Secretary  of  War. 


REPORT  of  lieutenant  G.  J.  FIEBEaER,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Ofpiob, 

Norfolky  Ya.^  December  5, 1890. 

General:  I  have  the  honor  to  submit  the  following  report,  with 
maps,*  of  an  examination  of  the  Nottoway  Eiver,  Virginia; 

This  river  has  been  under  improvement  before,  and  the  following  is  a 
brief  account  of  past  work : 

The  river  and  harbor  act  of  June  18, 1878,  provided  for  an  examina- 
tion or  survey  of  this  river.  The  examination  and  partial  survey  were 
made  in  l^ovember  and  December,  1878,  under  the  direction  of  the  late 
Capt.  Chas.  B.  Phillips,  Corps  of  Engineers,  whose  report  is  given  in 
that  of  the  Chief  of  Engineers  for  1879,  Appendix  H,  pages  719-723, 
and  a  copy  hereunto  appended.  Should  the  improvement  of  this  river  be 
underts^en.  Captain  Phillips  recommended  that  the  work  be  confined 
to  the  removal  of  obstructions  without,  dredging,  giving  a  channel  7  to 
8  feet  deep  for  a  distance  of  15  miles  from  its  mouth,  and  above  that 
point  a  channel  2  to  3  feet  deep  at  its  lowest  stage  for  a  distance  of  50 
miles  from  its  mouth. 

The  estimated  cost  of  this  work  was  $9^000. 

Two  appropriations  were  made  for  the  river,  $5,000  in  1880  and  $2,000 
in  1881. 

Between  August^  1881,  and  February,  1882,  the  river  was  cleared  of 
obstructions  from  its  mouth  to  a  point  about  midway  between  Court- 
land  and  Delaware  Station,  and  the  overhanging  trees  were  removed 
for  a  distance  of  33^  miles.  The  work  was  temporarily  stopped  by 
freshets  in  the  river. 

In  his  annual  report  for  1883,  Capt.  James  Mercur,  Corps  of  Engi- 
neers, states: 

An  examination  made  since  operations  have  ceased  shows  that  oTring  to  the  loose 
manner  in  which  logs  and  timber  are  rafted,  the  river  above  the  Seaboard  and  Roa- 
noke Railroad  Bridge  is  in  little,  if  any,  better  navigable  condition  than  at  the  com- 
mencement of  operations.  . 

The  navigation  is  confined  to  flatboats,  bateanz,  and  rafto.  No  increase  of  oom- 
merce  seems  to  have  followed  this  improvement. 

•  Not  printed. 
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The  repoii«  of  the  officers  in  charge  for  the  following  years  are  as 
follows: 

1884. — There  were  no  operationB  on  this  work.  There  are  no  reliable  commercial 
statistics  available.  ^ 

1885. — ^There  were  no  operations  except  to  make  an  examination  of  the  lower  19  miles 
of  this  river^  which  was  found  to  be  in  a  fair  condition.  There  are  no  reliable  com- 
mercial statistics  available.    There  is  but  little  traffic  over  the  river. 

1886. — ^There  were  no  operations  during  the  fiscal  year  ending  June  30, 1886.  •  •  • 
No  further  appropriation  is  asked  for  this  work. 

•  •  •  •  •  •  « 

1887. — ^There  were  no  operations  during  the  fiscal  year  ending  June  30, 1887.  *  *  * 
Hie  proposed  improvement  should  not  be  completed,  as  commerce,  both  present 
and  prospective,  does  not  demand  it;  therefore  no  further  appropriation  is  asked 
for  tnis  work. 

•  •  •  •  •  •  • 

A  small  balance  of  $246.16  yet  remaining  of  the  original  appropria- 
tions was  therefore  tamed  into  the  United  States  Treasiuy  and  the 
work  dropped  from  future  reports. 

Present  condition. — ^The  present  condition  of  the  river  is  about  as  de- 
scribed in  the  report  of  1879,  before  any  improvement  was  undertaken. 
It  is  crossed  by  three  bridges  below  Courtland.  only  one  of  which  has 
a  draw.  No  vessels  of  any  description  go  up  aoove  the  Seaboard  and 
Boanoke  Bailroad  Bridge;  a  few  tugs  come  up  this  far  for  rafts  of 
logs. 

On  Map  1  are  shown  the  various  water  ways  and  railroads  by  means 
of  which  freight  can  be  brought  from  the  neighborhood  of  the  Notto- 
way Eiver  to  Norfolk,  its  natural  market. 

The  Nottoway,  Blackwater,  and  Meherrin  rivers  unite  to  form  the 
Chowan,  which  empties  into  Albemarle  Sound.  The  only  aU-water 
route  to  Norfolk  is  through  this  sound  to  North  Eiver  and  thence  to 
Norfolk  via  Albemarle  and  Chesapeake  Canal.  On  account  of  the  dis- 
tance no  shipments  are  made  this  way.  Freight  is  ordinarily  brought 
to  Franklin,  on  the  Blackwater,  and  shipped  from  this  point  by  rail. 

The  Keystone^  a  steamer  of  116  tonnage,  drawing  6}  feet,  runs  on  the 
Blackwater,  Meherrin,  and  Chowan  rivers  as  far  south  as  GatesviUe; 
and  the  Lota^  of  138  tonnage,  runs  between  Franklin  and  Edenton. 

As  the  Atlantic  and  Danville  Bailroad  passes  through  the  only  set- 
tlement on  the  Nottoway  River,  Courtland,  a  village  of  300  inhabitants, 
it  is  not  probable  that  there  would  be  any  traffic  on  this  river  even  if 
improved  so  to  admit  the  steamers  mentioned  above.  The  freight  would 
be  carried,  as  now,  by  Atlantic  and  Danville,  and  Seaboard  and  Eoanoke 
railroads. 

The  inhabitants  whom  I  had  the  pleasure  of  meeting  while  making 
the  examination  were  generally  of  the  opinion  that  the  improvement 
would  not  benefit  transportation,  but  it  would  protect  the  farms  along 
the  river  from  inundation  by  the  annual  freshets;  I  do  not  therefore 
consider  the  "  Nottoway  Eiver  from  mouth  of  river  to  Courtland  "  as 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

(jr.  J.  FiBBEGEB, 

First  Lieut,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 
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[First  indorsement.] 

U.  S.  Engijheer  Office, 
Balthnorey  Md.j  December  dj  1890. 
Respectfdily  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
3, 1890,  of  the  local  engineer  it  is  considered  that  the  Nottoway  Eiver, 
Y  irginia,  is  not  worthy  of  improvement. 

Wm.  p.  Oraighill, 
Colonel^  Corps  of  Engineers. 


keport  of  captam  c.  b.  phillips,  corps  op  enoinebrs. 

United  States  Enoh^er  Office. 

Norfolk,  Fa,,  January  18, 1S79, 

General:  The  river  and  harbor  bill  of  June  18, 1878,  provided  for  an  examination 
or  survey  of  the  Nottoway  River,  Virginia.  The  field  work  was  undertaken  by  a 
party  in  charge  of  Mr.  W.  G.  Williamson,  who  was  faithfully  and  diligently  as- 
sisted by  Messrs.  Moucnre  and  Blow,  and  occupied  from  the  22d  of  November  until 
the  3d  of  December  last.  The  survey  was  an  instrumental  one  from  1  mile  below 
the  Seaboard  and  Roanoke  Railroad  to  a  point  about  6  miles  above  the  town  of  Jeru- 
salem, the  county  seat  of  Southampton,  a  distance  of  17  miles. 

An  examination  of  the  river  waa  made  above  Jerusalem  to  Peter's  Bridge,  and  also 
from  the  initial  point  of  the  survey  to  the  mouth  of  the  river. 

Total  distance  covered  by  the  survey  and  examination,  50  miles. 

The  Nottoway  River,  rising  in  Prince  Edward  County^  Va.,  flows  in  a  general  south- 
easterly direction  through  a  very  fertile  country  until  it  unites  witik  the  Black- 
water  in  forming  the  Chowan  River,  which  empties  into  the  Albemarle  Sound  at 
nearly  its  western  extremity.  The  principal  products  of  the  country  through  which 
it  flows  are  cotton,  com,  peanuts,  tobacco,  and  wheat.  Mr.  Williamson,  in  his 
report,  speaks  of  these  products,  and  gives  as  nearly  as  could  be  ascertained  the 
total  amount  of  crops  raised. 

Mr.  Williamson's  report,  accompanied  by  a  tracing  from  the  original  chart  of  the 
survey,  is  transmitted  herewith. 

The  principal  obstructions  to  navigation  in  this  river,  and  all  that  I  would  at  pres- 
ent recommend  to  be  removed,  consist  of  sna^s,  sunken  logs,  and  overhanging  trees, 
and  an  obstruction  near  the  mouth  of  the  river,  placed  there  by  the  Confederates 
during  the  lat-e  war. 

Mr.  Williamson  recommends,  and  I  join  with  him  in  his  recommendation,  that 
these  obstacles  be  removed  without  dredging,  leaving  an  available  channel  of  not 
less  than  from  7  to  8  feet  of  water  at  a  low  stage  from  tlie  mouth  of  the  river  to  Mnn- 
roe  Ferry,  a  distance  of  15  miles^  and  above  that  point  a  channel  of  from  2  to  3  feet 
of  wat<er  at  the  lowest  stage  as  high  as  Peter's  Bridge. 

He  also  proposes  to  construct  a  cheap  form  of  diKe  a  total  length  of  about  2,000 
feet  at  the  Narrows,  about  1  mile  below  the  crossing  of  the  Seaboard  and  Roanoke 
Railroad,  for  the  purpose  of  concentrating  the  stream  into  a  single  channel  at  low 
stage  of  water. 

The  improvements  suggested  seem  to  be  all  that  are  required  upon  the  river  and 
all  that  prospective  commerce  will  warrant.  Mr.  Williamson's  tot^l  estimate  for  the 
required  work  amountK  to  $6,708. 

As  the  comtemplatcd  work  extends  over  so  long  a  portion  of  the  river,  and  as  the 
work  will  be  so  varied  and  desultory  in  its  character,  I  think  that  his  estimate  may 
properly  be  increased  by  about  30  per  cent.,  making  the  total  amount  required  for 
the  pro])cr  execution  of  the  work,  say  in  round  numbers,  $9,(X)0. 

This  whole  amount  can  be  profitably  expended  in  a  single  fiscal  year,  and  if  Con- 
gress should  see  fit  to  i)rovide  for  the  improvement  of  this  river,  it  'wiir be  judicious 
to  give  the  whole  amount  in  one  appropriation. 

The  Nottoway  River  is  in  the  collection  district  of  Norfolk,  Va. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Cha8.  B.  Phiixips, 
Captain  of  £ngiueer8» 

Brig.  Gen.  A.  A.  IIumpiireys, 

Chief  of  Engineers y   U,  8.  A, 
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REPOKT  OP  MR.  W.  G.  WILIJAMSON,  ASSISTANT  ENGINEER. 

U>'iTED  States  Engineer  Office, 

Norfolk,  Va.y  January  8,  1879. 

Captain:  I  have  tlio  huuor  to  Hubmit  tlie  followin*:  report  of  the  survey  of  Notto- 
'way  River,  made  in  obedience  to  your  orders  of  the  19th  November,  1878. 

The  Nottoway  River  has  its  source  in  Prince  Edward  County,  Va.,  whence,  flow* 
ing  southeast,  it  forms  the  boundary  line  between  Nottoway,  Dinwiddle,  and  part  of 
Sussex  counties  on  the  north,  and  Lunenburg,  Brunswick,  and  Greenville  counties 
on  the  south.  From  the  northeast  corner  of  Greenville  County  it  runs  northeast  to 
near  the  middle  of  Sussex  County,  whence,  turning  southeast  by  south,  it  euts  Sussex 
nearly  in  half,  and  continuing  its  course  southeast  through  Southampton  County, 
dividing  it  in  half,  until  it  reaches  the  Black wat43r  River,  into  which  it  empties  at 
the  Junction  of  Southampton  and  Nansemond  counties,  on  the  North  Carolina  and 
Virginia  line.  The  examination  included  that  portion  of  the  river  from  its  month 
to  Peter's  Bridge,  about  20  miles  above  Jerusalem,  the  county  seat  of  Southampton 
County. 

That  I  may  describe  it  more  intelligibly  I  will  divide  it  into  three  sections,  in  the 
order  of  their  examination. 

Section  1. — ^From  the  mouth  of  the  river  to  the  Narrows,  a  distance  of  about  19 
miles. 

Section  2. — ^From  the  Narrows  to  a  point  6  miles  above  Jerusalem,  a  distance  of  17 
miles. 

Section  3. — From  6  miles  aliove  Jerusalem  to  Peter's  Bridge,  a  distance  of  14  miles. 

The  distance  given  for  sections  1  and  3  are  «*Ktimat43d  partly  from  information  de- 
rived from  persons  living  on  the  river  and  partly  from  my  own  judgment.  Those 
for  section  2  are  from  actual  measurement. 

Section  1  was  examined  incidentally  as  I  was  on  my  way  to  the  Seaboard  and 
Roanoke  Railroad  Bridge,  the  point  which  your  order  designated  as  the  initial  point 
of  my  survey. 

Thinking  the  information  might  prove  valuable  I  had  soundings  taken,  and  the 
number  of  snags  noted  from  the  mouth  of  the  river  to  Munroe  Ferry,  a  distance  of 
15  miles.  We  found  from  9  to  25  feet  water  in  this  section,  with  tne  excci>tion  of 
three  sand  bars,  on  which  there  were  8  feet.  This  section  of  the  river  is  from  150  to 
200  feet  wide,  and  boats  drawing  4  or  5  feet  water  can  run  to  Monroe  Ferry  the  year 
round. 

The  Keystone,  a  steamer  of  116.62  tons,  drawing  between  4  and  5  feet  %f  water,  has 
been  running  to  Munroe  Ferry  for  8  months.  I  am  informed  by  her  agent  that  she 
gets  freight  enough  to  pay  expenses,  now  and  then  some  lumber,  shingles,  staves, 
and  spokes.  There  are  in  this  section  a  number  of  snags  and  other  obstructions 
which  ought  to  'l)e  removed :  among  the  number  an  obstruction  placed  in  the  river 
by  the  Confederates,  which  nas  been  partially  removed,  and  which  should  be  cleared 
away  entirely.  There  is  one  large  saw  mill  on  this  section,  and  some  line  timber,  and 
several  good  landings  from  which  boats  may  be  readily  loaded. 

Section  2  commences  about  1  mile  below  the  Seaboard  and  Roanoke  Railroad 
Bridge,  just  below  that  part  of  the  river  known  as  the  "  Narrows."  This  mile  was 
included  in  the  survey  because  it  was  one  of  the  worst,  if  not  the  worst,  place  on  the 
river,  and  by  taking  it  within  the  limits  of  the  survey  I  was  enabled  to  give  a  more 
complete  estimate*  from  the  mouth  of  the  river  to  Pet-er*s  Bridge. 

At  the  '*  Narrows"  the  river  is  divided  into  several  narrow,  crooked  chutes.  On 
approaching  them  it  is  very  difficult  for  one  unacquainted  with  the  stream  to  find 
which  is  the  main  branch.  '  Trees,  snags,  saw  logs,  old  boats,  and  all  sorts  of  floating 
debris  is  liable  to  being  stopped  here,  and  consequently  the  obstruction  grows  more 
every  day. 

The  river  from  this  point  to  Jerusalem,  10.9  miles,  is  crooked  and  piled  with  snags 
and  sand  bars  to  such  an  extent  that,  at  low  water,  it  would  be  hazardous  for  boats 
drawing  2  feet  water  to  attempt  to  navigate  it,  though  I  believe  the  removal  of  these 
snags  would  cause  the  sand  bars  to  assume  such  a  shape  as  to  admit  boats  drawing 
2  feet  water  to  pass  probably  during  the  low-water  season. 

There  are  three  binges  spanning  this  section  which  would  require  draws — the  Sea- 
board and  Roanoke  Railroad  Bridge,  Cypress  Bridge,  5  miles  above,  and  the  bridge 
at  Jerusalem,  There  are  also  numerous  shaT})  bends,  which  are  greater  obstacles  to 
navigation  at  hi^h  than  at  low  water,  as  it  is  very  difiieult  to  steer  a  boat  safely 
around  them  comuig  downstream. 

There  are  also  many  tre*'s  leaning  over  the  stream  which  should  be  cut  away  and 
deposited  where  they  can  not  be  carried  into  the  river.  These  trees  not  only  int-erfere 
with  the  passage  of  boats  sa  they  are,  but  are  constantly  being  washed  into  the  river 
and  forming  impassable  obstructions. 

The  last  stretch  of  this  section,  at  Jerusalem,  is  comparatively  straight. 

Section  3  is  decidedly  the  best  portion  of  the  river  above  the  Seaboard  and  Roa- 
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noke  Railroad  Bridge.  The  stretches  are  straighter  and  longer,  and  the  bends  no^t  so 
abnipt,  while  there  are  a  few  snags.  The  character  of  the  bottom  in  all  the  sections 
is  abont  the  same,  consisting  mostly  of  sand.  There  is  one  bridge  between  Jerusalem 
and  Peter's  Bridge  which  would  require  a  draw,  that  is  Carey's  Bridge,  10  miles 
above  Jerusalem. 

GENBRAL  OBSERVATIONS. 

The  citizens  in  the  connties  of  Sussex  and  Southampton  seem  to  be  anxious  that 
the  river  should  be  improved,  and  they  confidently  believe  it  would  remunerate  a 
boat  and  be  of  great  advantage  to  the  farmers  along  the  river — stimulate  them  to 
raise  crops  now  neglected  for  want  of  transportation.  They  also  claim  that  emigraata 
who  are  now  prevented  from  settling  among  them  on  account  of  the  inconvenienoe 
experienced  in  reaching  markets  would  come,  cultivate  lands  already  open  and  lying 
idle  for  want  of  people  to  work  them. 

The  products  of  the  two  counties  are  cotton,  com,  peanuts,  pease,  wheat,  tobaceo, 
Irish  and  sweet  potatoes,  apples  and  fruits  of  various  kinds,  and  apple  brandy.  In 
addition  to  these  products  there  is  fine  timber  along  and  contiguous  to  the  river,  con- 
sisting of  cypress,  pine,  hickory,  oak,  walnut,  etc.  Shingles,  spokes,  and  staves  are 
gotten  out  along  its  banks,  and  shipped  down  the  river  in  flats. 

The  fish  caught  in  the  Nottoway  must  not  be  lost  sight  of.  Some  of  the  finest  shad 
caught  in  Virginia  waters  are  caught  in  that  river. 

There  are  marl  beds  along  the  wnole  course  of  the  river  as  lar  ae  we  surveyed  it, 
some  of  them  of  fine  quality,  and  might  be  made  valuable  as  fertilizers  and  remu- 
nerative to  boats  as  freight. 

Gen.  William  B.  Shands,  a  prominent  citizen  of  Southampton,  told  me  that  he 
believed  the  cotton  crop  of  his  county  would  be  for  the  year  1878,  5,000  bales,  and 
that  the  peanut  crop  would  amount  to  250,000  bushels.  Capt.  Thomas  Pollard,  com- 
missioner of  agriculture  for  the  State  of  Virginia,  in  a  letter  furnishing  me  with  sta- 
tistics, puts  the  cotton  crop  of  Southampton  County  at  15,000  bales,  and  that  of  Sus- 
sex at  3,000  bales.  If  the  crops  of  Sussex  are  as  good  in  proportion  to  the  size  of  the 
county,  and  we  take  into  consideration  the  corn  and  other  crops,  and  the  timber  trade, 
it  is  evident  it  would  pay  a  boat  very  handsomely,  even  admitting  she  could  only  get 
one-fourth  of  the  trade. 

I  have  been  unable  to  obtain  any  very  satisfactory  information  on  which  to  base 
an  estimate  of  the  probable  value  of  the  products  which  would  seek  the  river  a?  an 
outlet.  I  am,  however,  fully  satisfied  that  a  boat  drawing  3  feet  water,  if  the  river 
is  cleared  of  obstructions,  would  be  able  to  run  for  9  months  in  the  year  and  do  a 
good  business,  and  that  it  might  build  up  a  remunerative  trade. 

I  would  recommend,  however,  the  use  of  boats  drawing  only  2  feet  water,  and. 
that  the  river  be  cleaned  out  as  far  as  Freeman  Bridge,  1  mile  from  Hawkinsville, 
on  the  old  plank  road,  5  miles  from  Sussex.  * 

In  talking  with  citizens  of  the  county  they  suggested  lock-and-dam  navigation. 
It  may  be  well  for  me  just  here  to  state  that  in  my  opinion  such  an  undertaking 
would  be  entirely  incommensurate  witl^  the  advantages  to  be  derived. 

In  the  first  place,  the  two  counties  most  benefited  by  the  improvement  lie  in  a  tri- 
angle  formed  by  the  three  following  railroads :  Petersburg  Kailroad,  Atlantic,  Mis- 
sissippi and  Ohio  Railroad,  and  Seaboard  and  Roanoke  Kailroad.  Farmers  living 
near  these  roads  would  ship  b^  them,  and  if  we  allow  that  all  the  farmers  within  a 
triangle  formed  by  taking  its  sides  5  miles  from  each  of  these  roads  would  use  the 
river  the  amount  of  freight  that  would  seek  the  river  would  not  justify  such  an  ex- 
pensive work. 

?LAN  OF  IMPROVEMENT. 

It  only  remains  fbr  me  now  to  suggest  a  plan  of  improvement  in  accord  witt  the 
ideas  expressed  above,  and  to  estimate  its  cost. 

I  would  suggest  clearing  the  river  of  snags,  fish  traps,  leaning  trees,  and  such, 
other  obstructions  as  cause  bars  to  be  formed,  whether  natural  or  artificial.  I  be- 
lieve removing  these  obstacles  would  render  the  river  navigable  for  9  months  in 
the  year  for  boats  drawing  from  3  to  4  feet  water,  and  for  the  balance  of  the  year  for 
boats  drawing  2  feet  water. 

It  would  also  be  advisable  to  dam  up  some  of  the  chutes  which  have  been  cat  by 
the  river,  and  thereby  force  the  water  into  its  natural  bed  at  ordinary  tides.  This 
would  have  the  eflfect  of  increasing  the  depth  of  water  on  the  sand  bars  by  washing 
them  down,  giving  a  more  tiniform  inclination  to  the  bed  of  the  river,  and,  as  a  eon- 
sequence,  a  more  uniform  depth  of  water.  Such  an  improvement  would,  I  believe, 
meet  the  demands  of  the  people. 

The  following  is  an  estimate  of  the  cost  of  such  an  improvement. 

The  dams,  estimated  at  50  cents  per  linear  foot,  on  section  2  are  intended  to  pre- 


Digitized  by  VjOOQ IC 


APPENDIX  K — ^REPORT  OP  CAPTAIN  PIEBEQEK. 


1321 


V6nt  the  water  at  its  ordinary  stages  from  r tinning  through  the  numerous  cut-offs 
and  to  force  it  into  the  natural  hed  of  the  stream : 

Section  1 : 

44  snags  to  be  removed,  at  $10 • $440 

,     Removal  of  leaning  trees 50 

Eemoval  of  Confederate  obstructions 1,000 

Section  2 : 

188  snags  to  be  removed,  at  $10 1,880 

Removal  of  leaning  trees 350 

2,000  linear  feet  low  bruah-and-stake  dams,  at  50  cents 1,000 

Section  3 : 

77  snags  to  be  removed,  at  $10 770 

Removal  of  leaning  trees 100 

5,590 
Add  for  superintendence,  engineering,  and  contingencieB,  20  per  cent 1, 118 

Total 6,708 

I  annex  a  statement  furnished  me  by  Mr.  James  F.  Manpin,  agent  Seaboard  and 
Roanoke  Railroad,  showing  the  amount  of  freight  transported  over  that  road  from 
the  three  stations  nearest  tiie  Nottoway,  viz:  Fraaklin^  Handsomes,  and  Nottoway. 
I  think  it  probable,  if  the  river  was  opened  to  navigation,  that  most  of  this  freight 
would  be  shipped  at  Nottoway  Station,  and  that  a  great  deal  more,  which  is  now 
hauled  to  other  depots,  would  seek  the  rividr  as  an  outlet. 

A  aiaUstical  statement  of  the  freights  iransportedfrom  Fr€tn1clinf  Handsomes,  and  Nottoway 
hy  the  Seaboard  and  Boanoke  Bailroad  during  the  year  1878, 


From— 

Cotton. 

PeanatB. 

Pease. 

Merchan- 

Lumber. 

Shingles. 

Stayes. 

l^anUin 

Bote. 
468 

868 
209 

Bag; 
9,044 
1,240 
3,136 

Bag; 

541 
34 

48 

PfAiniM. 

144,330 

14, 376 

21,675 

Ow; 
353 
63 
93 

dun. 

Oars. 

Tf An^MonKHi .   ...   ........T..r. 

If Ottowily r ..... . 

1 

3 

Totals 

1,106 

13,420 

623 

180,381 

500 

1  j                   3 

Very  respectfully,  your  obedient  servant, 


Capt.  C.  B.  Phillips, 

Corps  of  Engineers,  U.  S.  A. 


Jamss  T.  Makpin,  Agent. 
W.  G.  WlUJAMSON, 

Assistant  Engineer, 


K  14. 

PRELMTNARY  EXAMINATION  OF  NORTH-WEST  RIVER,  NORTH  CAROLINA, 

UP  TO  MOYOCK. 

United  States  Engineer  Office, 

Xorfolk,  Va.y  April  33^  1891. 

General:  I  have  the  honor  to  submit  the  following  report,  with 
maps,  of  an  examination  of  Korth-West  Kiver  up  to  Moyock: 

A  personal  examination  was  made  of  this  river,  and  one  by  Assistant 
Engineer  J.  P.  W^hite,  whose  report  is  hereunto  attached. 

As  Moyock  is  not  on  Korth-West  River,  but  on  one  of  its  tributaries, 
Shingle  Landing  Creek,  the  examination  was  made  to  include  this 
stream.  The  character  of  the  country  along  the  river  and  the  hydrog- 
raphy of  the  same  is  given  in  full  in  Mr.  White's  report. 
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As  Jthe  object  of  the  improvement  was  to  benefit  Moyoek  particularly, 
my  attention  was  was  given  specially  to  determining  the  probable 
amount  of  shipments  from  this  i)lace. 

Moyoek  is  a  village  of  about  1(K)  inhabitants  on  the  Norfolk  Southern 
Railroad,  24  miles  from  Norfolk  by  raikoad  and  54  by  water.  It  has 
several  stores,  warehouses,  a  cotton  gin,  and  is  the  shipping  point  for 
the  surrounding  territory. 

Mr.  M.  K.  King,  general  manager  of  the  Norfolk  Southern  Baihroad, 
kindly  gave  me  the  following  statistics  of  the  shipments  over  his  line 
from  October  1, 1889,  to  October  1, 1890: 

Forwarded  from  Moyoek  to  Norfolk,  October  1,  1889,  to  September  30,  1890: 

Cotton bales..  233 

Wood - cords..  58 

Shingles number..  15,000 

Com bUBhelB..  1,012 

C  attle number .  -  429 

Miscellaneous packages..  1, 323 

From  Moyoek  to  points  north  of  Norfolk,  October  1,  1889,  to  September  30, 
1890: 

Com  shucks bales..  2,625 

Com bushels..  16,359 

Miscellaneous packages..  614 

A  petition  hereunto  attached  gives-  the  entire  estimated  shipments 
from  this  place. 

To  secure  the  navigation  desired  by  the  people  of  Moyoek  a  channel 
at  least  40  feet  wide  and  8  feet  deep  should  be  dredged  near  the  mouth 
of  !N'orth-West  River  and  the  entire  length  of  Shingle  Landing  Creek. 
The  estimated  cost  of  such  a  channel  is  as  follows: 

North- West  River,  73,333  cubic  yards,  at  30  cents $21, 999. 60 

Shingle  Landing  Creek,  94,249  cubic  yards,  at  30  cents,  including  turning 
basin 28,274.70 

50,274.30 
15  per  cent,  for  engineering  and  contingencies 7, 547. 14 

Total 57,821.44 

As  there  are  no  fi-eshets  on  thfese  rivers  the  improvement,  if  under- 
taken, would  probably  be  permanent.  The  improvement  of  the  !N'orth- 
West  River  would  benefit  all  the  country  lying  along  its  banks,  but  that 
of  Shingle  Landipg  Creek  would  only  benefit  the  village  of  Moyoek. 

^Uthough  the  improvement  of  these  streams  would  undoubtedly 
benefit  the  surrounding  country  in  providing  a  line  of  transportation 
to  compete  with  the  Norfolk  Southern  Railroad,  the  amount  of  com- 
merce to  be  expected  does  not  seem  to  justify  the  cost  of  such  an  tm- 
dertaking. 

I  would  therefore  report  that  the  "North- West  River  up  to  Moyoek"  is 
not  worthy  of  imj^rovement. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEaEB, 
Captainj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division). 
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[First  indor902Deitt«] 

XJ.  S.  Engineee  Office, 

Baltimore^  Md.,  April  29^  1891. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  fa<5t8  and  reasons  set  forth  in  the  report  of  the  local 
engineer  and  from  iny  own  general  knowledge  of  the  situation  I  am  of 
the  opinion  that  North-West  River  up  to  Moyock  is  not  worthy  of  im- 
provement by  the  United  States. 

Wm.  p.  Obaiohiix, 
Colonel,  Corps  of  Engineers, 


tOEFOBT  OF  MB.  J.  P.  WmTE,  ASSISTAinr  ENOIKEKB. 

Norfolk,  Va.,  Januofy  16, 1891, 

Sir:  I  have  the  konor  to  submit  the  foUowing  report  of  an  examination  of  Korth- 
\Ve8t  River,  from  its  headwaters  to  its  junction  with  Currituck  Sound,  made  by  me 
in  November  and  December,  1890: 

This  river  rises  in  the  Dismal  Swamp,  about  2  miles  from  Lake  Drummond,  and 
flows  through  a  culvert  under  the  Dismal  Swamp  Canal  at  Wallaoeton. 

For  a  distance  of  6  miles  from  Wallaceton  it  gradually  increases  from  a  ditch  or 
drain  to  a  stream  50  feet  wide  and  5  feet  deep.  It  is  not  passable  for  a  small  row- 
boat  on  account  of  obstructions.  At  Bethel,  6  miles  below  WaUaceton,  the  river 
was  at  one  time  much  used  for  rafting  timber.  The  supply  is  now  about  exhausted. 
From  Bethel  to  Woodward's  Bridge,  3  miles,  the  river  widens  to  65  feet  and  is  bor- 
dered by  swamps  about  a  mile  wide.  It  is  very  tortuous  and  fuU  of  sunken  logs. 
From  woodward's  Bridge  to  North  West  Station,  5i  miles,  the  river  is  10  feet  deep. 
It  is,  however,  frdl  of  sunken  logs  and  crooked. 

At  North- West  Station  it  is  crossed  by  two  bridges,  with  draws  of  28  and  18  feet. 

From  North- West  Station  to  its  junction  with  Toll  Creek,  a  distance  of  12  miles, 
the  river  has  a  deep,  wide  channel,  the  depth  at  least  10  feet,  except  for  a  distance 
of  400  yards,  where  the  depth  is  about  6  to  7  feet.  ]?^m  this  point  to  Currituck 
Souud  the  channel  has  a  depth  of  12  feet,  except  at  its  mouth,  where  there  is  a  shoal 
oue-half  mile  long,  with  a  depth  of  only  5  fc^et.  The  dredged  channel  through  Cur- 
rituck Sound  is  9  feet  deep,  but  is  separated  from  the  moutn  of  North  Landing  Creek 
by  a  distance  of  l^-  miles,  over  which  the  depth  is  from  6  to  6^  feet. 

Shingle  Landing  Creek, — ^This  is  one  of  the  principal  tributaries  of  North- West  River. 
It  rises  near  the  village  of  Moyock,  and  is  2^  miles  long.  For  a  distance  of  700  yards 
below  the  village  this  stream  is  about  96  to  50  feet  wide  and  3  to  6  feet  deep.  From 
this  point  to  a  distance  of  one-half  mile  from  the  village  it  is  50  feet  wide  and  5  to 
7  feet  deep,  and  below  this  80  to  100  feet  wide  and  at  least  6  feet  deep.  There  are  a 
great  many  sharp  bends  in  the  river,  which  would  require  straightening  to  make  this 
stream  navigable. 

Tull  Creek  has  a  channel  about  6  feet  deep. 

Country  and  prodnctn, — ^The  country  drained  by  this  river  and  its  tributaries  is  fer- 
tile, especially  around  its  upper  course,  and  fairly  well  settled.  The  principal  iiro<l- 
ucts  are  com,  peanuts,  cotton,  and  garuen  truck.  Fish  are  also  taken  from  the  river. 
No  accurate  estimate  could  be  obtained  of  the  annual  amount  of  these  products.  The 
business  on  Tull  Creek  was  given  me  as  $2,500  a  year. 

Mean9  of  tran»portatian. — At  present  the  product«  of  the  country  are  taken  to  Nor- 
folk (1)  by  the  Dismal  Swamp  Canal;  (2)  by  the  Norfolk  Southern  Railroad;  (3)  by 
a  steamer,  Helen  Smith,  which  runs  up  Tull  Creek  to  TuU's  Landing.  These  means 
seem  to  suffice  for  the  present  needs  of  the  country.  From  what  I  saw  I  do  not  be- 
lieve the  business  would  support  a  steamer  on  North  West  River. 
Very  respectfully,  your  obedient  servant, 

J.  P.  White, 

A99i9tant  Engineer, 

Capt.   G.   J.    FlEBKOKK, 

Corps  of  Engineers 
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PKTmON  OF  CITIZENS  OF  MOYOCK,  NOBTH  CAROtXNA. 

MoYOCK,  N.  C,  Apnl  16,  1891. 

Petition  for  improvement  of  North  West  River  and  branch  to  Moyock,  N.  C. 

We  the  undersigned,  shipping  our  produce  from  Mojock  (formerly  called  Shingle 
Landing),  in  the  State  of  North  Carolina,  do  earnestly  petition  the  Government  of 
the  United  States  to  make  such  appropriation  as  is  necessary  to  so  improve  North  West 
River  and  branch  to  Moyock  by  removing  bars,  obstruotions,  and  straightening  at 
such  points  as  the  engineer  in  charge  deems  necessary,  so  that  boats  drawing  water 
to  the  depth  allowed  boats  plying  througii  the  Albermarle  and  Chesapeake  Canal 
can  do  business  to  and  from  Moyock  without  danger,  and  thereby  giving  the  in- 
habitants of  this  section  such  transportation  as  vml  benefit  them  and  encourage 
immigration. 

Business  done  at  this  point  during  last  year  approximately  was  as  follows :  100,000 
bushels  of  corn,  000  bales  of  cotton,  2,000  tons  of  other  farm  products. 

Merchandise,  tools,  fertilizers,  etc.,  amounting  in  value  to  $100,000  were  distributed 
from  Moyock. 

The  farming  lands  are  of  very  good  quality ;  climate  even  and  eeneral  health 
above  the  average.    The  stream  that  we  ask  to  be  improved  was,  before  1860,  navi- 

fable,  so  that  vessels  loaded  which  sailed  direct  to  the  West  Indies  with  staves, 
eadings,  etc. 

Thomas  L.  Jaryis^ 
(and  18  others). 

To  G.  J.  FlEBEGKR, 

CaptuiUj  Corps  of  Engineers,  XT.  S,  A, 


K15. 

PRELIMINARY  EXAMINATION  OF  WEST  NECK  RIVER,  TO  AND   BEYOND 
DOZIER'S  BRIDGE,  VIRGINIA. 

United  States  Engineer  Office, 

Norfolk^  Va.j  March  ISy  1891. 

General  :  I  have thehonor  to  submit  the  followingreport  with  maps • 
of  a  prelimiuary  examination  of  "West  Neck  Eiver,  to  and  beyond 
Dozier's  Bridge." 

This  river  is  a  tributary  of  the  North  Landing  and  rises  in  a  swamp 
north  of  Princess  Anne.  For  about  8  or  10  years  it  has  been  used 
for  flatboats  as  far  as  Owen's  Bridge,  but  the  upper  part  was  very 
crooked.  In  December,  1889,  and  January,  1890,  the  county  of  Prin- 
cess Anne  in  connection  with  Messrs.  Owen  and  Bennett  undei'took 
to  dredge  a  cut-off  about  500  yards  long  to  straighten  some  of  the  v^orst 
bends,  and  allow  the  smaller  class  of  steamers  now  running  between 
Norfolk  and  the  Currituck  Sound  landings  to  run  as  far  as  Owen's  Bridge. 
On  account  of  want  of  fiinds,  this  work  was  never  satisfactorily  com- 
pleted, and  these  steamers  can  only  occasionally  make  this  trip  during 
very  high  water.  A  small  steamer  about  37  feet  long,  the  Majpe,  now 
makes  daily  trips  between  Owen's  Bridge  and  the  mouth  of  the  river, 
in  connection  with  one  of  the  lines  of  steamers  above  mentioned.  The 
amount  of  freight  shipped  from  Owen's  and  West  Neck  landings,  judging 
from  the  freight  receipts,  is  about  $50,000  a  year.  In  addition  to  the 
above  from  Owen's  Mill  are  shipped  about  2,000,000  shingles  and  500,000 
feet  of  lumber. 

*  Not  printed. 
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With  better  transportation  facilities  these  amounts  would  undoubt- 
'  edly  be  increased,  as  West  Neck  Kiver  aflfords  an  outiet  for  a  large  tract 
of  country,  which  has  no  other  convenient  lines  of  transportation  and 
has  very  poor  country  roads. 

I  therefore  consider  this  river  worthy  of  improvement  in  so  far  as  to 
admit  the  smaller  class  of  steamers  running  between  Currituck  Sound 
and  Norfolk  as  far  as  Owen's  Bridge.  These  boats  are  not  over  100  feet 
long,  20  feet  wide,  and  have  a  draft  not  to  exceed  6  feet.  They  can  now 
run  within  one-half  mile  of  Owen's  Bridge,  and  in  this  distance  are  im- 
peded only  by  a  shoal  at  the  mouth  of  the  river  and  one  short  bend. 
The  upper  half  mile,  including  the  cut-oflf,  needs  widening,  and  the  turn- 
ing basin,  partly  dredged,  should  be  finished.  In  addition  to  the  above, 
some  logs  and  obstructions  will  need  removing. 

From  tiie  map  made  by  Mr.  White,  assistant  engineer,  and  a  ])ersonal 
examination,  the  cost  of  this  improvement  is  estimated  as  follows: 

Ca-yds. 

Turning  basin,  abont  120  by  120  feet  and  7  feet  deep 5,000 

Cut-off  widened  to  20  feet  bottom  width,  7  feet  deep,  500  yards  long 15, 000 

BemoYal  of  sharp  bends  and  shoal  at  month  of  liver 5,000 

Total 25,000 

At  30  cents  per  cubic  yard $7,500 

Clearing  river  of  obstructions,  engineering,  and  contingencies 1, 500 

Total 9,000 

As  the  river  is  sluggish  and  not  subject  to  severe  freshets,  any  im- 
provement made  wiU  be  liable  to  little  deterioration. 

At  Owen's  Landing  the  river  is  crossed  by  a  bridge  without  a  draw, 
and  above  this  is  simply  a  drain,  which  has  never  been  used  for  pur- 
poses of  navigation.  I  do  not,  therefore,  consider  the  river  above  Owen's 
Bridge  as  worthy  of  improvement. 

Ko  additional  survey  is  deemed  necessary  to  estimate  the  cost  of  this 
improvement. 

Very  respectfully,  your  obedient  servant, 

O.  J.  FlEBEGEB, 

CaptaiUy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Cori)s  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[first  indorsement.] 

TT.  S.  Enginseb  Officte, 
BaUimorej  Md.^  March  16j  1891. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
engineer.  West  Neck  River  \&  considered  worthy  of  improvement  to  the 
Itodted  extent  indicated  herein  as  high   as  Owen's  Bridge  but  not 
higher. 

Wm.  r.  Craighell, 
Colonely  Corps  of  Engineers. 
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REPORT  OF  MR.  J.  P.  WHITE;  ASSISTANT  ENGINISBR. 

Norfolk,  Va.,  Deoetnber  6, 1890. 

Dear  Sir:  I  have  the  honor  to  report  the  following  examination  of  West  Neck 
Creek  made  according  to  yonr  instmctions : 

Up  to  West  Neck  Bridge^  2  miles  from  its  month,  this  creek  has  a  channel  depth  of 
6  to  8  feet.  The  channel  is  narrow  and  crooked  at  the  month,  bnt  light  vessels  enter 
i-eadily,  the  bottom  being  soft  mnd.  The  stream  is  somewhat  obstructed  by  sunken 
logs.    West  Neck  Bridge  has  a  draw  20  feet  wide,  water  6  feet  deep. 

For  2  miles  above  West  Neck  Bridge  the  river  retains  its  depth,  but  narrows  down 
and  becomes  one  of  a  number  of  small  drains  through  the  surrounding  swamp.  From 
this  point  a  canal  has  been  cut  through  the  swamp  to  Owen's  Bridge.  It  is  about » 
half-mile  long,  30  feet  wide,  and  6  to  7  feet  deep. 

Prom  Owen's  Bridge  to  Dozier's  Bridge  is  about  1^  miles. 

The  creek  between  these  points  is  nothing  more  than  a  gum  swamp — ^mud  and 
water  about  3  feet  deep  aud  full  of  large  trees. 

The  country  produces  garden  truck.  Most  merchandise  is  brought  by  water 
from  Norfolk,  jbozier's  Bndge  is  within  three-fourths  of  a  mile  of  rancess  Anne. 
The  country  has  no  facilities  tor  transportation.  The  Hope  runs  up  the  river  as  far 
as  Owen's  Bridge  and  does  about  $^0  worth  of  businees  a  month.  It  is  claimed 
that  merchandise  to  tiie  value  of  $50,000  is  carried  to  West  Neck  Bridge  each  year 
and  that  if  a  canal  were  cut  to  Dozier's  Bridge  the  trade  would  be  increased  by 
$50,000  at  least.  There  is  a  large  body  of  good  timber  around  the  head  of  the  creek. 
Tlie  country  is  capable  of  high  agricultural  development,  producing  garden  track 
earlier  than  that  around  Norfolk.  The  farmers  s&y  that  the  difficulty  in  getting 
fertilizers  is  a  hindrance  to  them. 

Most  respectfully^  your  obedient  servant, 

J.  P.  WnrrK, 
A%9Mia»X  Engineer, 

Lieut.  G.  J.  FlKBEGER, 

Corps  of  Etigineeni,  U,  S.  A, 
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IMPROVEMENT  OF  STAUNTON  RIVER,  ViSGINIA,  OF  ROANOKE  RIVER, 
VIRGINIA  AND  NORTH  CAROLINA,  OF  CERTAIN  RIVERS  AND  WATER- 
WAYS IN  NORTH  CAROLINA,  AND  OF  BEAUFORT  HARBOR,  NORTH 
CAROLINA,  AND  GEORGETOWN  HARBOR  AND  WINYAW  BAY,  SOUTH 
CAROLINA. 


REPORT  OF  CAPTAIN  W,  H.  BIXBT,  CORPS  OF  ENaiNBERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS, 


1. 
2. 

3. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 


14. 

25. 

26. 

27. 
28. 


Staunton  River,  Virginia. 

Roanoke  River,  Virginia  and  North 
Carolina. 

Pasquotank  River,  North  Carolina. 

Mackey  Creek,  North  Carolina. 

Ocracoke  Inlet,  North  Carolina. 

Fishing  Creek,  North  Carolina. 

Pamlico  and  Tar  Rivers,  North  Caro- 
lina. 

Contentnia  Creek,  North  Carolina. 

Trent  River,  North  Carolina. 

Nense  River,  North  Carolina. 

Inland  water-way  between  New 
Berne  and  Beaufort,  North  Carolina. 

Harbor  at  Beaufort,  North  Carolina. 

Inland  water-way  between  Beaufort 
Harbor  and  New  River,  North  Caro- 
lina. 

Water-way  between  New  River  and 
Swansboro,  North  Carolina. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Fear)  River,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear  River,    North   Carolina, 

above  Wilmington. 

19.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmington. 

20.  Lock  wood's  Folly  River,  North  Caro- 

lina. 

21.  Yadkin  River,  North  Carolina. 

22.  Harbor  at  Georgetown,  Sonth  Caro- 

lina. 

23.  Winyaw  Bay,  Soath  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


Water-way  from  Pnngo  River  to  the 
town  of  Sladesville,  North  Carolina. 

Water-way  between  Pamlico  River 
and  Bay  River,  North  Carolina. 

Drum  Inlet.  North  Carolina. 

Harbor  or  Washington,  Pamlico 
River,  North  Carolina. 


29.  Whit«  Oak   River,  North   Carolina, 

from  Roberts  Landing   to  Collins 
Crossing. 

30.  Black  River,   South  Carolina,  from 

Kingstree  to  its  month. 


United  States  Engineer  Office, 

Wilmington^  N.  C,  July  10^  1891. 
Oeneral:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  Jnne  30, 1891,  ujnm  the  works  of  river  and  harbor 
improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBT, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U,  S,  A. 

1387   ' 
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L  I. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  pcLst  reports. — For  estimate  of  cost  of  improvement 
and  for  special  description  of  the  river  from  Pig  Eiver  down  to  Virginia 
Midland  Bailroad  Bridge,  see  pages  1047  to  1052  of  Annual  Beport  for 
1882  and  pages  827  to  829  of  Annual  Eepori;  of  1883;  of  the  river  from 
Virginia  Midland  Eailroad  down  to  Brook  Neal,  see  pages  1047  to  1052 
of  Annual  Kei)ort  for  1882;  and  of  the  river  from  Brook  iN'eal  down  to 
Randolph  Station  (formerly  called  Roanoke)  on  the  Richmond  and  Dan- 
ville Railroad,  see  pages  622  to  624  of  Annual  Report  of  1879  and  pages 
781  to  787  of  Annual  Report  for  1880. 

For  maps  of  the  river  from  Pig  River  to  Virginia  Midland  Railroad, 
see  page  836  ot  Annual  Report  tor  1888,  and  from  Brook  Neal  to  Ran- 
dolph, see  page  786  of  Annual  Report  for  1880.  For  description  of  whole 
river  basin,  see  pages  702  to  707,  Part  I,  report  on  water  power  of  United 
States,  Department  of  Interior,  1885,  Mis.  Doc.  42,  Part  16,  Forty-sev- 
enth Congress,  second  session. 

(2)  Original  condition. — ^The  Staunton  River,  joining  the  dam  at 
Clarksville  to  form  the  Roanoke,  has,  with  its  tributaries,  a  total  length 
of  about  200  miles,  and  a  drainage  area  of  about  3,450  square  miles. 

The  portion  from  Pig  River  to  the  Virginia  Midland  Railroad  was 
placed  under  Governmental  improvement  in  1882,  and  the  portion  from 
Brook  Neal  to  Randolph  in  1879.  At  these  dates  the  upper  jwrtion 
possessed  an  average  slope  of  4.3  feet  per  mUe  and  a  general  channel 
depth  of  over  2  feet  at  ordinary  stages  of  water,  except  at  about  30 
rock  shoals,  where  it  was  only  0.4  feet,  and  the  lower  portion  possessed 
an  average  slope  of  1.2  feet  per  mile,  and  a  general  channel  depth  of  4 
to  5  tfeet  at  low  water,  except  at  about  18  rock  ledges  or  shoals,  where 
it  was  only  about  1  to  2  feet  at  low  water. 

The  upper  portion  was  then  navigated  by  8  bateaux  of  20  inches 
draft,  carrying  each  about  12  tons ;  it  is  about  150  to  350  feet  wide, 
subject  to  freshets  of  from  20  to  30  feet  height. 

The  lower  portion  was  then  navigated  by  bateaux  at  all  times,  and  at 
mean  winter  water  by  1  steamer  of  14  inches  draft.  It  is  from  260  to 
500  feet  wide,  with  banks  12  to  22  feet  high,  and' subject  to  freshets  of 
from  30  to  43  feet  height. 

The  commerce  of  the  upper  portion  was  estimated  to  have  been  $40,000 
(6,000  tons)  per  year,  and  that  of  the  lower  portion  $100,000  (1,000  tons) 
per  year. 

(3)  PUm  of  improvement. — ^The  original  projects  of  1883  for  the  upper 
portion  and  of  1879  for  the  lower  x)ortion,  as  modified  to  date,  propose  to 
secure  a  bateaux  channel  way  of  14  feet  breadth,  1 J  feet  depth  at  low  water 
for  23.5  nules  from  Pig  River  to  the  Virginia  Midland  Railroad,  and  of 
35  feet  breadth,  2  feet  depth^at  low  water,  and  of  not  over  10  feet  slope 
per  mile  for  31.5  nules  from  Brook  Neal  to  Randolph. 

The  total  final  cost  of  this  work  was  estimated  in  1888  at  $102,700 
($34,000  from  Pig  River  to  Virginia  Midland  Railroad,  $68,700  from 
Brook  Neal  to  Randolph). 

The  two  works  were  consolidated  in  1890. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1891,  is  $52,500. 
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Fifty  thousand,  two  hundred  dollars  more  is  needed  to  complete  the 
existing  projects. 

(4)  BesulU.—U^  to  30th  June,  1890,  a  total  of  J44,31453,  including 
outstanding  liabilities,  had  been  spent  in  all  upon  tnis  improvement 
securing  the  proposed  navigation  for  18J  miles  above  the  Virginia  Mid- 
land Baikoad  and  for  29.5  miles  of  the  middle  x>ortion  of  the  distance 
between  Brook  Neal  and  Eandolph. 

The  improvement  has  not  yet  been  completed  far  enough  to  produce 
any  special  increase  of  commerce.  Such  results  can  not  be  expected  to 
any  great  extent  until  the  work  is  completed. 

The  navigation  of  this  river  is  not  reported  to  be  obstructed  by 
bridges  without  draws  ;  wherever  railroads  cross  over  this  river  their 
crossings  become  natural  shipping  x>oints,  so  that  at  present  boats  do 
not  desire  to  pass  through  their  bridges. 

PRESENT  OPERATIONS. 

(5)  Work  of  past  year. — The  special  work  of  the  year  is  as  follows  : 
Expenditures,  including  outstanding  liabilities,  $203.73 ;  value  of 
Umted  States  plant,  $650. 

Prior  to  the  appropriation  of  September.  1890,  all  work  in  the  field 
was  susi)ended  for  want  of  fiinds.  From  30th  June,  1890,  to  10th  July, 
1890,  this  work  was  in  charge  of  S.  T.  Abert,  U.  S.  agent,  and  jfrom  10th 
July,  1890,  to  14th  November,  1890,  it  was  in  charge  of  Ool.  P.  0.  Hains, 
Corps  of  Engineers. 

From  September,  1890,  to  June,  1891,  work  in  the  field  was  prevented 
by  high  water. 

Inspections  of  property  were  made  during  the  year. 

A  new  railroad  has  lately  been  finished  by  private  parties,  crosdng 
the  river  near  Brook  Keal;  so  that  at  least  one  side  of  the  river  basin 
is  now  provided  with  good  transportation  facilities,  lessening  consider- 
ably the  need  of  river  transportation.  Otherwise  the  general  situation 
remains  about  the  same  as  at  the  commencement  of  the  year. 

The  latest  available  conmiercial  statistics,  those  of  the  year  ending 
31st  December,  1890,  are  herewith  apx>ended,  showing  a  conmierce  of 
about  $31,400  (about  300  tons)  per  year. 

(6)  Recommendations  for  future  worK — The  shallow  draft,  rocky  bottom, 
steep  slope  at  ledges,  and  available  stages  of  water,  and  the  existence 
now  of  two  railro^s  near  the  main  shipping  i)oints  of  the  river  basin, 
render  quite  doubtful  the  advantage  and  economy  of  further  improve- 
ment of  the  navigation  of  this  stream  at  the  present  time.*  On  this 
account  it  is  recommended  that  no  further  appropriations  be  made  until 
after  further  special  examinations  <)f  the  results  of  past  work  and  the 
cost  and  prospective  benefits  of  any  future  work. 

Money  statement. 

July  1, 1890,  balauce  nnexpendod $185.47 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

8,185.47 
June  90, 1891,  amount  expended  during  the  fiscal  year 203. 78 

July  1, 1891,  balance  unexpended • 7,981.74 

July  1, 1891,  outetanding  liabilities r 34.74 

July  1, 1891,  balance  available 7,947.00 

Amount  (estimated)  required  for  completion  of  existing  project 50, 200. 00 

Submitted  in  compliance  with  tequirements  of  sections  2  of  ziver  and 
harbor  acts  of  1866  and  1867. 

KNa  91 84 
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COMMERCIAL  STAllSTICS. 

When  work  commenced  in  1879  the  navigation  of  the  river  above  Randolph  Station 
(formerly  Roanoke)  on  the  Richmond  and  Danville  Railroad  was  carried  on  by  light- 
draft  bateaux  or  pole  boats.  The  river  commerce  was  then  mostly  in  tobacco  and 
ores  and  is  now  estimated  to  have  then  been  about  $140,000. 

To-day  other  railroads  cross  the  river  and  most  of  the  river  valley's  commerce 
goes  naturally  to  market  by  rail. 

The  improvement  has  not  yet  been  completed  far  enough  to  add  much  to  through 
facilities  of  navigation. 

The  present  commerce,  therefore,  remains  about  the  same  as  in  1879,  that  is,  usually 
about  $140,000;  but  it  naturally  varies  above  or  below  this  according  as  the  year  is 
good  or  bad  as  to  farm  crops.  With  feivorable  crops  the  river  commerce  should 
amount  to  about  $200,000  (5.000  tons)  per  year. 

During  the  year  ending  3ist  December,  1890,  the  river  was  navigated  by  6  or  8 
bateaux  and  one  steamer  making  irregular  trips  during  about  8  months  of  the  bus- 
iest part  of  the  year.  However,  many  severe  freshets  washed  away  or  destroy ed  the 
main  wheat  and  tobacco  crops  and  reduced  the  annual  river  commerce  to  about  one 
quarter  of  its  usual  amount. 

The  commerce  for  the  year  ending  Slst  December,  1890,  is  estimated  as  follows : 


Clafls  of  goodB. 

Exports.   Imports. 

Total. 

Tonnage. 

Tobsooo 

$10,800 

150 

6,450 

1,000 

2,500 

500 

$18,000 

150 

6,450 

1,000 

2,500 

18,500 

70 

Aumso                               

g 

AtaItia  OinA  forwi^  --     -   - 

300 

t'ninbfir  and  pro<luot4. . .  r  -  -  r - -  

125 

FertUisen 

100 

CT<infn*a]  morchandino  .     



A1S.0Q0 

200 

1    ^    '  — 

Total 

21,400 

18,000 

31,400 

803 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upion  information  furnished  by  Mr.  H.  A. 
Moseley,  Randolph,  Ya. 

The  commerce  at  present  as  above  shoAvn  is  800  tons,  $81,400;  oxx>ended  on  improve- 
ment up  to  3l8t  December,  1890,  $44;500. 


L2. 

IMPROVEMKNT  OF  ROANOKE  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — For  estimates  of  cost  of  improvement 
and  for  special  description  of  river  below  Weldon,  see  pages  726-733, 
Annual  Eepoirt  for  1872,  and  page  1022  of  Annual  Eeport  for  1884;  and 
for  map  of  river,  see  page  1110  of  Annual  Report  of  1890,  and  for  the 
river  above  Weldon,  see  page  1060,  Annual  Repoiij  of  lSi82,  and  page 
960  of  Annual  Eeport  for  1887,  and  pages  1175-1179  of  Annual  Eeport 
of  1890. 

(2)  Original  condition, — The  Roanoke  River,  entering  into  the  Albe- 
marie  Sound,  has  with  its  tributaries  a  total  length  of  about  400  miles 
and  a  drainage  area  of  9,200  square  miles  (2^050  of  whlbh  are  situated 
below  the  confluence  of  its  two  main  tributanes,  the  Dan  and  Staunton). 

When  placed  under  governmental  improvement,  in  1872,  this  stream 
possessed  a  10-foot  depth  of  channel  from  its  mouth  62  miles  up  to 
Hamilton,  thence  a  5-foot  depth  67  miles  further  to  Weldon  (about  8 
months  per  year),  this  channel  depth  being  reduced  during  the  low- 
water  season  to  10  feet  to  Hamilton  and  2  feet  to  Weldon.    Over  the 


Digitized  by  VjOOQ IC 


APPENDIX   L — ^REPORT   OP   CAPTAIN   BIXBY.  1331 

whole  129  miles,  the  river  was  more  or  less  obstanicted  by  snags,  fallen 
trees,  rocky  bars,  and  by  war  obstructions.  Its  commerce,  carried  by 
steamboat  navigation,  was  estimated  to  have  then  been  about 
$3,500,000. 

(3)  Plan  of  improvement — ^The  original  projects  of  1872  as  since  con- 
tinued to  date  contemplated  the  removal  of  the  war  blockades,  a  few 
rocky  bars,  and  all  sunken  logs,  snags,  floating  and  other  obstructions, 
and  the  contraction  of  the  channel  way  by  jetties  so  as  to  assure  during 
the  entire  year  an  unobstructed  10-foot  navigation  up  to  Hamilton,  and 
5-foot  navigation  up  to  Welden.  A  personal  examination  of  the  river 
in  1888  revealed  the  agricultural  richness  of  the  whole  river  basin,  its 
need  of  free  transportation  facilities,  and  the  worthiness  of  the  improve- 
ment below  Weldon.  * 

The  total  final  cost  of  this  work  below  Weldon  was  estimated  in  1872 
at  $269,000  for  a  steamboat  channel  of  5  feet  depth  at  low  water. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1891,  is  $138,000. 

The  fdnds  now  on  hand  will  be  nearly  all  used  up  before  new  appro- 
priations can  become  available. 

(4)  Results.— Up  to  June  30,  1890,  a  total  of  $102,034.82,  including 
outstanding  liabilities,  had  been  sx)ent,  in  all,  upon  this  improvement 
giving  a  moderately  well  cleared  channel  over  the  entire  length  of  the 
river,  allowing  a  10-foot  navigation  62  miles  to  Hamilton,  and  a  fidrly 
well  cleared  5-foot  navigation  67  miles  further  to  Weldon  all  the  year, 
at  ordinarily  low  water. 

Fifteen  steamboats  were  then  running  on  the  river,  and  the  river 
commerce  had  increased  up  to  (in  poor  years)  about  $5,000,000,  and  (in 
good  years)  about  $14,000,000,  of  goods  transported  per  year,  showing 
that  each  dollar  once  spent  on  this  improvement  has  been  accompanied 
by  the  development  of  about  from  $50  to  $140  of  annual  commerce. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws. 

PRESENT  OPERATIONS. 

(5)  Work  of  past  year, — The  special  work  of  the  year  is  as  follows: 
Expenditures,  including  outstanding  liabilities,  $17,005.55  j  value  of 
United  States  plant,  $7,350. 

During  the  year  two  United  States  steam  holsters,  one  small  steam 
launch,  two  small  floating  hand-winches  and  other  plant  were  in  use 
(one  of  the  bolster  engines  having  been  borrowed  from  theNeuse  Eiver 
works). 

Owing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
hand and  measuring  it  afterward,  all  work  was,  for  advantage  and 
economy,  done  by  hired  labor  and  purchase  of  materials  in  open  market. 

Prior  to  March,  1890,  the  projecting  rock  bottom  of  the  river  at  Wel- 
don and  Halifax  had  been  blastexl  and  loosened  up  enough  to  insure  a 
channel  of  100  feet  width  and  4  feet  depth  at  Weldon,  and  60  feet  width 
and  3  feet  depth  at  Halifax,  at  low  water;  but  the  loosenexi  rock  still 
remains  unremoved  awaiting  a  stage  of  low  water  advantageous  to  such 
work. 

From  1st  July  to  19th  July,  1890,  one  dredge,  the  Nannie^  hired  under 
agreement  dated  September  2, 1889,  from  Joseph  Baker,  of  Berkley,  Va., 
has  been  at  work  on  the  obstructions  in  the  river. 

This  dredge  worked  at  Big  Rocky  Bar  (95  miles  above  the  river 
mouth)  from  1st  July  to  3d  July,  1890,  completing  work  at  this*  point. 

The  material  removed,  consisting  of  sand,  coarse  gravel,  and  bowl- 
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ders,  has  been  deposited  on  both  banks  of  the  cat,  which  was  138  feet 
wide  and  5  feet  deep  at  dead  low  water. 

This  dredge  also  worked  at  Shad  Island  Bend  (30  miles  above  the  river 
month)  from  Jnly  4  to  July  19,  1890,  removing  3,030  cuIhc  yutU  of 
mud  and  clay  from  333  linear  feet  of  cutting  23  feet  wide  and  7  feet 
deep  below  the  surface  of  the  ground,  commencing  at  the  downstream 
end  of  the  proposed  cut  (see  map,  page  1,110  of  Annual  Beport  of  1890). 
Work  was  then  i)ostponed  to  await  full  cession  of  rights  of  way  across 
the  bend  to  be  secured  and  donated  by  the  owners  of  the  river  steam- 
boat lines. 

Bank  trimming  and  the  removal  of  the  worst  obstructions  from  the 
river  channel  have  been  carried  on  where  most  needed  over  the  entire 
length  of  the  river  betow  Weldonj  and  the  channel  is  now  weU  cleared. 

During  the  year  there  were  removed — 

From  the  hanks :  . 

Trees  cut  and  pulled  back 2,939 

,        Treestrimmed 56 

Cords  of  brush  cut 39 

From  the  channel : 

Large  snags - 5,901 

Logs 28 

Stumps 602 

Cords  small  snags 110 

The  Roanoke  River  launch  JT^K,  having  been  disabled  by  a  snag  in 
July,  1890,  the  launch  H.  O.  Wright,  borrowed  from  the  upper  Gape 
Fear  River,  was  used  in  her  place  a  large  part  of  the  year.  MeanwhUe 
the  Nell  was  rebuilt,  being  completed  in  June,  1891. 

In  July  and  October,  1890,  by  Asssistant  Bngiaeer  Charles  Hum- 
phreys and  steam  launch  H.  O.  Wright  (borrowed  from  Cape  Fear 
River),  mile  posts  were  established  over  the  entire  length  of  river,  to 
serve  as  points  of  reference  in  reporting  obstructions  and  laying  out 
future  work;  and  minor  surveys  were  made  at  Burgwyn  Shoal  (109 
miles  above  mouth  of  river)  and  at  Bell  Bar  (113  miles  above  mouth  of 
river)  with  reference  to  fiiture  dredgiog. 

Six  water-gauge  records  were  kept  during  the  year. 

Inspections  of  property  and  progress  of  work  were  made  during  the 
year. 

Work  during  the  year  has  been  considerably  interfered  with  by  un- 
usually and  excessively  high  water. 

The  work  of  this  improvement  during  the  year  was  well  and  effi- 
ciently carried  on  under  the  immediate  supervision  of  Overseer  Charles 
Schuster,  whose  report  is  herewith  appended. 

The  work  of  the  past  year  lias  much  improved  the  navigable  condi- 
tion of  the  river  over  its  entire  length  and  the  commerce  is  steadily 
increasing. 

The  dredged  channels  at  Big  and  Little  Rocky  bars  now  permit 
steamers  drawing  5  feet  to  ascend  the  river  to  Weldon  at  ordinary  low 
water.  The  worst  obstructions  have  been  removed  from  the  channel, 
and  the  removal  of  overhanging  trees,  brush,  etc.,  has  much  facilitated 
the  passage  of  the  worst  bends  on  the  river. 

Late  work  upon  the  various  bars  of  the  river  has  been  so  much  less 
expensive  than  anticipated,  that  it  is  probable  a  single  further  appro- 
priation of  $40,000  will  complete  all  work  at  present  advantageous  on 
this  river;  but  definite  statements  on  this  subject  should  await  the  re- 
sult of  further  surveys  and  examinations  during  the  next  low-water 
season. 

Otherwise  the  situation  remains  about  the  same  as  at  the  beginning 
of  the  fiscal  year. 
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The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  commerce  of 
$4,193^30  per  year  (abont  182,700  tons). 

(6)  ttecammendations  for  future  work. — It  is  recommended  that  this 
Improvement  be  completed  in  accordance  with  the  original  projects,  so 
as  to  secare  a  thoroughly  cleared  10-foot  navigation  up  to  Hamilton, 
and  a  similar  5-foot  navigation  to  Weldon,  during  the  entire  year,  at  a 
.total  expense  of  $131,000,  if  necessary,  in  addition  to  the  ftuids  avail- 
able June  30, 1891  j  this  amount  to  be  appropriated  in  yearly  install- 
ments of  as  much  as  $60,000  each.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  the  de- 
terioration of  plant  may  increase  the  cost  of  the  work  by  fipom  $2,000 
to  $6,000  per  appropriation.  Further  improvement,  so  as  to  extend  the 
navigation  above  Weldon,  or  so  as  to  increase  the  depth  of  water  or 
length  of  time  of  such  navigation  below  Weldon,  is  not  recommended 
at  present 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  riyer  is  in  the  collection  district  of  Albemarle,  and«the  nearest  port  of  entry 
is  Edenton,  N.  C.    The  nearest  light-house  is  the  Roanoke  River  Light. 

Money  statement, 

July  1, 1890,  balance  unexpended $12,536.22 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000.00 

37,536.22. 
JunedO,  1891,  amount  expended  during  fiscal  year 17,552.23  ^ 

July  1,1891,  balance  unexpended 19,983.99 

July  1, 1891,  outstanding  liabilities 1,024.86 

July  1, 1891,  balance  available 18,959.63 

i  Amount  (estimated)  reouired  fbr  completion  of  existing  project 131, 000. 00 

<  Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1893   60, 000. 00 
(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  charles  schttster,  0vkr8ekr. 

United  States  Engineer  Office, 

Scotland  Neck,  K.  C,  June  SO,  1891, 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  the  im- 
provement of  the  Roanoke  River,  North  Carolina,  during  the  past  fiscal  year : 

Detailed  surveys  were  made  of  Burgwyn  Shoal  and  Bell  Bar,  109  to  113  miles 
above  the  mouth  of  the  river;  and.mileposts  set  from  river  mouth  to  Weldon  by 
Mr.  Charles  Humphreys,  assistant  engineer  with  U.  S.  Steamer  Chmeral  Wright  and 
crew,  July  28  to  October,  1890. 

Dredging  was  finished  at  Big  Rocky  Bar  July  3,  1890,  and  during  July,  1890,  672 
cubic  yards  of  mud  and  sand  were  removed.  This  completes  the  channel  through 
Big  Bookv  Bar  for  its  entire  length  138  feet  wide  and  5.5  feet  deep  at  dead  low 
water.    (For  details  see  final  report  on  this  work). 

After  finishing  the  work  of  dredging  at  Big  Rocky  Bar  the  dredge  was  removed  to 
Shad  Island  Bend,  and  started  work  on  first  cut  of  proposed  channel  there  July  8, 
1890.  One  cut  was  made  7  feet  deep  below  the  general  surface  of  the  bank  23  feet 
wide  and  333  feet  long,  3,030  cubic  yards  of  mud  were  dredged  and  thrown  on  bank. 
This  work  was  stopp^  July  21,  1890,  to  wait  cession  of  right  of  way,  and  the  lured 
dredge  and  other  plant  were  delivereid  to  Joseph  Baker,  owner,  at  Plymouth,  N.  C, 
July  25,  1890. 
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The  snacging  has  l)<»cn  done  during  the  past  year  on  the  river  below  Big  Rocky- 
Bar  at  Buoh.  places  as  required  imm^ate  action,  owing  to  slidin^;^  banks  or  single 
trees  falling  in  river.  The  upper  river,  from  Weldon  to  102d  milepost,  has  beea^ 
thoroughly  cleared  of  all  snags  to  a  depth  of  5  feet  below  dead  low  water  and  the 
full  natural  width  of  channel.  In  all,  tiie  following  obstructions  have  been  removed 
from  the  river  channel : 

Large  snags 6,901 

Logs 28 

Stumps 602 

Small  snags  (cords) 110 

Piles  pulled  up 40 

Bank  trimming  has  been  done  during  the  past  fiscal  year  where  necessary  from. 
Edwards  Ferry  to  James ville:  distance  84  miles. 

This  completes  the  work  of  bank  trimming  on  the  entire  river,  except  at  such, 
places  and  bends  where  the  current  is  eroding  the  bank  and  undermining  the  trees. 

The  following  obstructions  were  removed  from  the  banks; 

Trees  cut  and  hauled  back 2,039 

Trees  trimmed 56 

Brush  cut  (cords) 39 

Gauge  observations  was  taken  daily  during  the  past  year  at  Weldon,  Norfieet 
Ferry,  and  Jamesville,  and  since  February  1^  1891,  at  Hamilton,  Williamston,  and 
Plymouth.    The  plant  employed  on  this  river  is  valued  at  $7,350. 

United  States  steam  launch  Nell,  while  on  her  way  from  Plymouth  to  Norfleet  Ferry, 
struck  a  submerged  snag,  which  knocked  a  plank  off  her  bottom  8  feet  lonf .  The 
boat  sank  in  about  30  feet  of  water  near  Poplar  Point  on  26th  Jnly,  1890.  ^e  was 
raised  August  27  to  29,  but  owing  to  the  rottenness  of  the  old  hull,  a  new  hull  was 
built  and  a  new  engine  bought,  at  a  total  cost  of  $897.64. 

After  the  detailed  surveys  of  BuxgnFTyn  Shoal  and  Bells  Bar  were  finished  the  U. 
S.  steam  launch  General  frright  was  Jcept  on  Roanoke  River  until  January  10, 1891, 
when  she  towed  holster  Boanoke  frt>m  Koanoke  River  to  Pasquotank  River,  and  was 
sent  from  there  to  New  Berne,  N.  C,  and  delivered  to  Superintendent  Ransom. 

Hoister  Roanoke  was  used  on  Pasquotank  River,  North  Carolina,  from  January  10 
to  AprU  25,  1891. 

Very  respectfrilly,  your  obedient  servant, 

Chab.  Schuster, 

Overuet, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers f  U,  S.  J. 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1872  the  river  was  badly  obstructed  by  leaning  trees, 
snags,  rocky  bars,  and  war  obstructions. 

Its  commerce  is  estimated  to  have  then  been  $3,500,000  of  goods  transported  per  year. 

Eight  lar^e  steamers  of  6  to  9  feet  draft  are  now  constantly  used  and  5  others  make 
irregular  trips  on  the  lower  part  of  the  river,  and  1  light-drafb  steamer  makes  2 
trips  per  week  on  the  upper  river  to  within  a  few  miles  of  Weldon.  Two  new  land- 
ings have  been  established  on  the  upper  part  of  the  river,  one  at  Haliax  and  one  4 
nmes  below  Weldon.  This  is  the  first  time  since  1860  that  navigation  has  been  avail- 
able higher  than  a  point  14  miles  below  Weldon. 

The  present  rates  of  freight  are  very  much  lower  than  in  1872,  and  river  marine 
insurance  is  now  very  small. 

Each  dollar  so  far  spent  upon  this  improvement  has  been  accompanied  by  the  de- 
velopment of  about  $5.00  of  annual  commerce. 

The  lumber  business  has  greatly  increased  during  the  past  year,  several  new  mills 
have  been  established,  and  a  large  cross-tie  and  shingle  &ade  worked  up. 
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The  commerce  for  the  year  ending  Slst  December,  1890,  is  estimated  as  follows : 


ClaJM  of  goods. 


Cotton  and  prodacts. 

Toliacoo 

Bloe. 


GniuB  and  fonupe.. 
Vegetables  and  truck 


Live  stock  and 
Fish,  oysters, 

Naval  stores 

Lomber  and  prodncts 

Coal  and  minerals 

Fertiliaers 

Machinery , 

General  merchandise. 
SnndziM 


iUCtS. 


Increase 

Decrease  over  last  year 

Transportation  Imes  established  during  year,  none. 


Exports. 


$1, 


182,600 
7,600 
7,900 
71,600 
12,400 
6.500 
&2,»80 
3,900 
711,250 


Tdtsl 2,346,630   1,846,500 


3,000 

1,200 

285,700 


Imports. 


18,200 


2,570 
11,600 


GOO 

88,640 

32,500 

1,685,000 

600 


Total. 


$1,182,600 

16,800 

7,900 

88,400 

12,400 

0,070 

64,680 

8,900 

711,250 

600 

91,640 

33,700 

1,970,700 

600 


4,193,130 


Tonnage. 


792,870 


6,650 

25 

75 

2,800 

8.800 

80 

870 

210 

164,350 

90 

2,200 

130 

12,000 

ao 


182,700 


23,000 


The  above  statistics  are  based  mainly  upon  reports  of  Overseer  Charles  Schuster, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  promimeut  shippers  and  merchants. 


The  commerce  at  present,  as  above  shown,  is 

The  commerce  beiore  the  improvement  began  was 

The  development  of  commerce  since  the  beginning  of  the  iuiprovomcnt  is 

Expended  on  improvement  up  to  81  st  December,  1 890 

The  development  of  annual  commerce  for  every  dollar  spent  on  the  improvement  is 


Amount. 


$1,103,130 

8,500,000 

683,130 

113,000 

5 


Tons. 


182. 700 

150,000 

32,700 


L3. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 


HISTORY  OF  PAST  OPERATIONS. 


(1)  References  to  past  reports. — ^For  special  description  of  river  see 
pages  1,135-1,137  of  Annual  Report  for  1889.  (For  map  of  the  river  see 
end  of  present  report.) 

(2)  Original  condition. — ^Pasquotank  River  has  a  total  length  of  about 
61  miles  and  a  drainage  area  of  about  200  square  miles,  emptying  into 
Albemarle  Sound.  It  forms  a  part  of  an  iiui)ortant  canal  and  river 
route  from  Norfolk  to  Albemarle  and  Pamlico  sounds. 

When  placed  under  governmental  improvemeut  in  1890,  this  stream 
possessed  a  fairly  cleared  9-foot  navigation  upward  31  miles  to  the 
lower  mouth  of  Turner's  Out;  thence  a  i>oorly  cleared  5-fiM)t  navigation 
upward  5  miles  to  the  upi>er  end  of  Turner's  Cut;  thence  a  badly  ob- 
structed 3  to  4  foot  na\igation  for  flats  and  narrow  barges  upward  6 
miles  to  Lebanon  Bridge.  Its  commerce  was  then  estimated  at  about 
$900,000  or  about  150,000  tons,  being  carried  on  by  barges,  schooners, 
and  steamers  which  made  trips  over  the  route  during  high  water. 

(3)  Flan  of  improvement. — The  original  project  of  1889,  as  continued 
to  date,  assumed  that  9  feet  draft  could  be  carried  from  Albemarle 
Sound  to  the  lower  end  of  Turner's  Cut,  and  proposed  to  secure  a 
well-cleared  5-foot  navigation  5  miles  farther,  between  the  ends  of  Tur- 
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net's  Cnt  for  the  nse  of  canal  boats,  and  to  thoroughly  clean  out  the 
river  to  its  full  natural  width  and  depth  for  the  next  6  miles  for  the  use 
of  flats  and  barges. 

The  total  final  cost  of  such  work  was  estimated  in  1889  to  be  $9,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  the  30th  of 
June  1891,  is  $3,000. 

The  fiinds  now  on  hand  will  be  exhausted  before  new  appropriations 
can  become  available. 

(4)  Restdt8.—np  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
and  no  work  done.    No  results  can  be  expected  before  1892. 

The  navigation  is  not  obstructed  by  bridges  within  the  42  miles  under 
improvement. 

PRESENT  OPERATIONS. 

(6)  Work  of  the  past  year. -^The  special  work  of  the  past  year  is  as 
follows :  Expenditures,  including  outstanding  liabilities,  $2,340.28^  value 
of  United  States  plant,  nothing. 

Project  for  this  improvement  was  approved  in  October,  1890;  all  the 
funds  to  be  spent  for  snagging  and  bank  trimming,  including  the  cut- 
ting away  of  projecting  pointe  of  bank  at  sharp  bends  of  river,  water- 
gauge  observations,  surveys,  occasional  blasting,  and  ofBlce  and  minor 
work. 

During  the  working  season  one  hoister  and  the  necessary  flats,  tools, 
etc.,  were  at  work. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterward,  all  work  was,  for  advantage 
and  economy,  allowably  done  by  hired  labor  and  the  purchase  of  ma- 
terials in  open  market. 

Between  January  and  April,  1891,  and  from  the  5  mUes  of  river 
between  the  ends  of  Turner's  Cut,  471  large  snags,  342  sunken  logs,  801 
stumps,  9  cords  of  small  snags,  and  one  old  wreck  were  removed  from 
the  channel,  and  65  overhanging  trees  were  cut  and  puUed  back  from 
the  river  banks,  leaving  a  fairly  well-cleared  channel  of  60  feet  width 
and  about  6  feet  depth  over  the  entire  distance. 

Further  work  was  stopped  in  April  by  the  near  exhaustion  of  funds; 
a  small  amount  being  reserved  for  contingencies. 

A  minor  survey  of  this  part  of  the  river  was  made  in  April. 

One  water  gauge  was  kept  during  the  year. 

The  work  of  this  improvement  was  well  and  efficiently  carried  on  dur- 
ing the  year  under  the  immediate  supervision  of  Overseer  Charles 
Schuster,  whose  report  is  herewith  appended. 

As  a  result  of  the  year's  work,  canal  barges  and  one  line  of  steamers 
make  regular  trips  from  Elizabeth  City  (near  mouth  of  river)  to  Norfolk 
at  all  stages  of  water.  Otherwise  the  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  hereto  appended,  showing  a  commerce  of  about 
$900,000  (about  150,000  ton»)  per  year. 

(6)  RecommendatUms  for  future  work. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so 
as  to  secure  a  thoroughly  cleared  9-foot  navigation  to  the  lower  end  of 
Turner's  Cut,  and  thence  a  similar  5-foot  navigation  to  the  upjyeT  end  of 
this  cut,  and  thence  a  thoroughly  cleared  channel  of  natural  width  and 
depth  6  miles  farther  to  Lebanon  Bridge,  at  a  total  expense  of  $6,000 
in  addition  to  the  funds  available  30th  of  June,  1891;  this  amount  to  be 
appropriated  in  a  single  sum.    Smaller  yearly  appropriations,  involving 
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the  alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  the  deteriora- 
tion of  plant,  may  increase  the  cost  of  the  work  by  from  $1,500  to 
$2,500  per  appropriation.  Further  improvement  to  increase  the  depths 
or  extent 'of  river  to  be  improved  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
fix)m  $1,000  to  $2,000  per  year. 

This  river  is  in  the  collection  district  of  Albemarle,  and  the  nearest  port  of  entry 
is  Edenton,  N.  C. 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $3, 000. 00 

Jnne  30, 1891,  amonnt  expended  during  fiscal  year  \ 2, 277.70 

July  1, 1891,  balance  unexpended 722. 30 

July  1, 1891,  outstanding  liabilities 62.68 

Julyl,  1891,  balance  available ; 659.72 


(Amount  ^estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  op  mr.  charlks  schuster,  oversker. 

United  States  Engineer  Office, 

Scotland  Neck,  N.  C,  June  SO,  1891. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
charge  on  the  Upper  Pasquotank  River  and  Moccasin  Track,  North  Carolina: 

Under  your  orders  dated  December  29, 1890,  $2,200  were  authorized  to  be  expended 
on  this  work  in  the  following  manner: 

Moccasin  Track  to  be  cleared  to  its  full  natural  width,  not  to  exceed  60  feet.  After- 
ward the  remaining  funds  to  be  spent  in  securing,  as  far  as  possible,  a  similar  chan- 
nel way  on  the  rest  of  the  river  between  the  ends  of  Turners  Cut. 

After  a  preliminaxy  survey  of  the  proposed  field  of  operation  the  necessary  plant, 
consisting  of  one  bolster,  one  flat^  tools,  rope,  etc.,  was  towed  from  Roanoke  River, 
North  Carolina,  to  Pasquotank  River  by  United  States  steamer  H,  G,  Wright,  Janu- 
ary 10  to  16,  and  the  work  of  clearing  the  channel  at  Moccasin  Track  was  started 
January  18, 1891. 

The  following  obstructions  were  removed :  471  large  snass,  342  sunken  logs,  801 
stumps,  9  cords  of  small  snags,  66  overhanging  trees  cut  ana  hauled  back,  and  one 
wreck  removed. 

The  extraordinary  larffe  dimensions  of  the  stumps  removed  necessitated  the  liberal 
use  of  explosives.  Eight  hundred  and  sixty-five  pounds  of  rackarock  have  been 
used  for  the  228  blasts  fired,  and  the  almost  constant  use  of  the  grappling  hook  was 
necessary  to  remove  the  roots  and  figments  from  the  river  bottom,  but  owing  to 
the  loose,  peaty,  and  sandy  bottom  the  work  of  hoisting  was  comparatively  easy. 

Peter  A.  Nelson,  suboverseer,  who  was  in  immediate  charge  of  tlie  work,  is  to  be 
complimented  on  the  practical  judgme^  used  and  efficient  services  rendered. 

The  actual  work  in  field  was  closed  for  lack  of  fands  April  16,  1891,  and  the 
bolster  started  for  Roanoke  River  under  her  own  steam  by  means  of  side  wheels,  and 
after  stopping  at  Elizabeth  City  and  Edenton  for  coal,  arrived  at  Edwards  Ferry, 
Boanoke  River,  April  25,  1891. 

Gauge  observations  have  been  taken  daily  since  February  1, 1891. 

A  detailed  survey  of  Moccasin  Track  was  made  in  A^ril,  1891.  A  further  appro- 
priation of  $12,000  is  needed  to  complete  work  on  this  river ;  this  amount  to  be  dis- 
tributed as  follows :  For  dredging  a  channel  60  feet  wide  and  10  feet  deep  through 
Moccasin  Track,  $6,000;  to  remove  snags,  Btumx>S2  and  overhanging  trees  u:om  chan- 
nel of  Pasquotank  River  from  juncture  of  Moccasm  Track  and  Pasquotank  River  to 
Bight's  Bridge,  3^  miles,  $2,000;  and  to  remove  snags,  stumps,  and  overhanging  trees 
from  channel  of  Pasquotank  River  from  Richardson's  Mill  Race  (1^  miles  above  lower 
uiouth  of  Turners  Cut)  to  6  miles  below  Turners  Cut,  $4,000. 
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The  result  of  the  work  done  is  that  canal  barges  now  pass  direct  from  Norfolk, 
Va.,  to  Elizabeth  City,  N.  C,  and  already  a  steamer  60  feet  long  by  13  feet  wide  is 
making  semiweekly  trips  between  the  places  named. 

The  expenses  were : 

For  towage $5.10 

For  channel  work 2,103.43 

For  bank  work 11.70 

Total 2,120.23 

Amount  authorized 2,200.00 

Balance  on  hand 79.  TO 

Very  respectfully,  your  obedient  servant, 

Chas.  Schuster, 

Overteer. 

'Capt.  W.  H.  BiXBT, 

Corps  of  Engineers,  U,  8,  A. 


COMMERCIAL  STATISTICS. 

This  improvement  was  not  commenced  before  the  31st  December,  1890.  At  that 
time  the  annual  commerce  was  estimated  at  about  $900,000,  passing  up  the  river  from 
Elizabeth  City  to  the  Dismal  Swamp  Cansd  and  Norfolk. 

Theportion  of  the  river  under  imj^royement  forms  a  part  of  the  present  boat  route 
from  Elizabeth  City  to  Norfolk,  avoiding  the  bad  shoals  of  the  southern  extension  of 
the  canal. 

The  present  actual  annual  commerce  remains  the  same  as  in  December,  1890,  the 
actual  improvement  of  this  waterway  being  onl^  just  commenced.  Two  lines  of 
steamers  make  regular  trips  over  the  river  from  Elizabeth  City  to  Norfolk,  Va. 

The  commerce  tor  the  year  ending  31st  December,  1890,  is  estimated  as  follows: 


Class  of  goods. 


Exports. 


Imports. 


Total. 


Tonnage. 


Cotton  and  products 

Tobacco 

Kic© 

Qraina  and  forage 

Vegetables  and  track. . . . 
Live  stock  and  products  . 

Fish,  oysters,  Sec 

Naval  stores 

Lnmbw  and  prodacts 

Coal  and  minerals 

FertUisers 

General  merobandise 

Sundries 


Total. 


$41, 115 


1,100 

26,»75 

940 

4,600 

266,820 

750 

467,700 


790,000 


$2,000 
"6,'6o6" 


5,500 

4,040 

87,960 

4,500 


$41, 115 

2,000 

1,100 

32,975 

940 

4,600 

256,820 

750 

457,700 

5,500 

4,040 

87,960 

4,500 


110,000 


900,000 


360 

5 

40 

1,320 

10 

75 

6,300 

50 

140,000 

900 

200 

8U0 

40 


150,000 


Gain  over  last  year,  nothing. 

Transportation  lines  established  during  year,  none. 

The  work  of  improvements  did  not  commence  until  1891. 

The  above  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  made 
after  much  correspondence  and  conversation  witii  steamboat  captains  and  agents, 
custom-house  officials,  and  prominent  shippers  and  merchants. 

"Hie  commerce  at  present,  as  above  shown,  is  150,000  tons,  $900,000;  expended  on 
improvement  up  to  Blst  December,  1890,  $170. 
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L  4. 

IMPROVEMENT  OF  MACKEY  CREEK,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Referenees  to  past  reports. — ^For  special  description  of  this  water 
way  see  pages  1137-1139  of  Anntial  Eeport  for  1889.  (For  map  of  por- 
tiou  improved  see  end  of  the  present  rei)ort.) 

(2)  Original  condition. — Mackey  Creek  has  a  total  length  of  about  20 
miles  and  a  drainage  basin  of  about  100  square  miles.  The  i>ortion  under 
improvement  is  its  mouth  where  it  empties  into  Albemarle  Sound. 

When  placed  under  governmental  improvement  in  1890  the  lower 
half  mile  of  this  stream  formed  a  fine  harborage  for  boats  of  12  feet 
depth,  and  was  utilized  as  a  railroad  terminus  for  the  country  between 
Albemarle  and  Pamlico  Sounds.  The  exit  from  the  creek  across  its 
bar  was  crooked  a^d  only  from  5  to  7  feet  deep  at  low  water,  interfer- 
ing greatly  with  steamboat  service  to  and  from  the  railroad.  Its  com- 
merce was  then  estimated  at  about  $607,000. 

(3)  Plan  of  improvement — The  originaJ  project  of  1889,  as  continued 
to  date,  proposed  to  secure  a  straight  channel  of  100  feet  width  and  9 
feet  depth  at  low  water  from  the  creek  across  the  bar  to  Albemarle 
Sound. 

The  total  final  cost  of  such  work  was  estimated  in  1889  to  be  $15,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $16,000. 

(4)  Results. — Up  to  June,  30, 1890,  no  ftinds  had  been  voted  and  no 
work  done.  No  results  can  be  exi)ected  before  1892.  The  navigation 
of  this  creek  is  not  obstructed  by  bridges  within  the  half  mile  under  im- 
provement. 

PRESENT  OPERATIONS. 

(5)  WorJc  of  the  past  year. — The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $359.48;  value 
of  United  States  plant,  nothing. 

Project  for  this  improvement  was  approved  in  October,  1890,  all  the 
available  funds  to  be  Bx>ent  for  dredging,  including  water-gauge  obser- 
vations, surveys,  office  and  minor  work;  the  dredging  to  be  done  by 
contract,  and  all  superintendence,  minor,  and  other  work  to  be  allowably 
done  by  hired  labor  and  purchase  of  materials  in  open  market. 

In  November  and  December,  1891,  the  area  where  dredging  was  to 
be  done  was  (^refdlly  surveyed  and  mapped,  and  the  exact  location  of 
the  dredging  was  determined  upon.  This  work  was  well  done  by  Assist- 
ant Engineer  Charles  Humphreys. 

Contract  for  dredging  was  approved  in  April.  1891,  with  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  to  be  commenced  in 
October,  1891,  and  finished  in  May,  1892. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1888,  are  herewith  appended,  showing  a  commerce  of 
about  $607,100  (about  32,410  tons)  per  year. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so 
as  to  secure  a  straight  channel  of  100  feet  width  and  9  feet  depth  at  low 
water  from  the  creek  into  Albemarle  Sound,  by  means  of  the  funds 
already  on  hand.    No  further  improvement  is  recommended. 
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The  channel  once  thoroughly  opened  shoald  remain  tolerably  perma- 
nent. 

This  water-way  is  in  the  ooUectioii  districlf  of  Albemarle,  N.  C. 

Money  statement 

Amonat  apBropriated  by  act  approTed  September  19, 1890 $15, 000. 00 

JmiedO,  1891,  amount  expended  daring  fisc^year 349.48 

July  1, 1891,  balance  unexpended 14,650.52 

July  1, 1891,  outstanding  liabiUtiea - $10.00 


July  1, 1891,  amount  covered  by  uncompleted  contracts 14, 000. 00 


July  1, 1891,  balance  available  . 


14,010.00     , 
640. 52     I 


Abtiraot  of  prapoiaU  for  dredging,  opened  at  11  &cIoo1g  a.  m.  March  11, 1891,  (y  Capt 
W.  H.  Bixhy,  Corps  of  Engineers, 

There  is  $14,700  available  for  work  on  this  improvement. 
Proposals  invited  for  from  $12,000  to  $14,000  worth  of  work. 


No. 


Ntme  and  sdftreM  of  bidder. 


Price  bid 


)ld  per 
yBid. 


cubic 


P.  Sanford  Bobs.  Jersey  Cily,  N.  J 

Alabama  Dredgm^  and  Jetfy  Company,  Mobile  ■ 

Chester  T.  Caler»  Korftdk,  Ya 


40  cents  in  soow. 
26  cents  in  soow^. 
5  2M  oents  in  scow. 
i  84  cents  in  situ.* 


*  34|  cents  in  sitn  equals  27.6  cents  in  scows  accordini;  to  speciflcaHcna. 
Awarded* to  bidder  No.  2,  The  Alabama  Dredging  and  Jetty  Company. 


COMMERCIAL  STATISTICS.  • 

This  improvement  was  not  commenced  before  the  31st  of  December^  1890.  At  that 
time,  the  annual  commerce  was  estimated  at  about  $607^000,  being  limited  to  boats 
of  about  5  to  7  feet  draft. 

The  present  appropriation  will  probably  open  a  channel  of  8  to  9  feet  draft  and  'the 
commerce  will  probably  rapidly  develop  to  over  $1,000,000.  * 

The  present  actual  conmierce  remains  about  the  same  as  in  December,  1890,  the 
actual  improvement  of  this  water  way  not  beinff  yet  commenced. 

The  commerce  for  the  year  ending  December  Bl,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Exports. 


Imports. 


Total. 


Tonnage. 


Cotton  and  prodnota 

GrainH  and  loraee 

Vegetables  and  track 

Live  stock  and  products . 

Fisb.  oysters,  etc 

Lnmoctr  and  nrodncts 

(General  mercnandise 


$100,000 

27,600 

12,000 

10,000 

1.800 

256,000 


$200,000 


$100,000 

27,600 

12,000 

10,000 

1,600 

266,000 

200,000 


500 

850 

1,600 

20 

40 

28,600 

1,000 


Total. 


407,100 


200,000 


007,100 


82,410 


Gain  over  last  year,  none. 

Transportation  lines  eetablished  during  year,  none. 

The  work  of  improvement  will  not  commence  before  1891. 

The  above  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  made 
after  much  correspondence  and  conversation  with  steamboat  captains  and  agents, 
custom-house  officials,  and  prominent  shippers  and  merchants. 

The  commerce  at  present,  as  above  shown,  is  82,410  tons,  $007,100;  expended  on 
improvement  up  to  December  31,  1890,  for  surveys  only,  $275. 
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APPENDIX   L — ^REPORT   OF   CAPTAIN   BIXBY.  1341 

mPBOVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Beferenoes  to  past  reports. — ¥ot  special  description  of  this  water 
way,  see  pages  1118-1124  of  ATninal  Eeport  of  1889.  (For  maps  of  i)or- 
tion  improved,  see  end  of  the  present  report) 

(2)  Original  condition. — Ocracoke  Inlet  is  one  of  the  main  ocean  out- 
lets of  Pamlico  and  Albemarle  Sounds,  and  derives  its  importance  from 
that  fact.  When  placed  under  governmental  improvement  in  1890,  it 
had  a  good  bar  entrance  from  the  ocean  carrying  from  12  to  15  feet  depth 
and  two  bar  entrances  to  Pamlico  Sound  carrying  from  4  to  6  feet  depth. 
The  commerce  was  limited  to  occasional  6-foot  draft  steamers,  and  to 
occasional  schooners  and  small  ships,  the  latter  stopping  just  within 
the  inlet  at  its  small  towns,  Portsmouth  and  Ocracoke.  The  commerce 
was  then  estimated  at  about  $100,000. 

(3)  Plan  of  improvement. — ^The  original  project  of  1889,  as  continued 
to  date,  proposed  to  improve  the  southern  bar  passage  (called  Ports- 
mouth Straightway)  into  the  sound  by  dredging  a  channel  of  300  feet 
width  and  from  10  to  15  feet  depth  across  tMs  bar,  so  as  to  make  the 
passage  from  the  inlet  harborap:e  into  Pamlico  Sound  as  good  as  the 
passage  from  the  harborage  out  into  the  ocean. 

The  total  final  cost  of  such  work  was  estimated  in  1889  to  be  $600,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  the  30th  of 
June,  1891,  is  $90,000. 

(4)  Besults.—Up  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
and  no  work  was  done.    No  results  can  be  expected  before  1892. 

,     PRESENT  OPERATIONS. 

(5)  Work  of  the  past  year, — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  $1,747.71^  value 
of  United  States  plant,  $30. 

Project  for  this  work  was  approved  in  October,  1890;  all  the  avail- 
able funds  to  be  spent  for  dredging,  including  necessary  surveys,  water- 
gauge  observations,  office  and  minor  work;  the  dredging  to  be  done  by 
contract,  but  all  other  work  to  be  allowably  done  by  hired  labor  and 
purchase  of  materials  in  open  market. 

In  January  to  May,  1891,  a  survey  of  the  inlet  was  well  made  by 
Lieut.  Mason  M.  Patrick,  whose  report  and  maps  are  herewith  appended. 
Exceedingly  bad  weather  caused  much  delay  in  this  work.  This  sur- 
vey afforded  aU  information  deemed  necessary  for  the  definite  location 
of  the  proposed  channel. 

One  water  gauge  was  kept  during  the  last  part  of  the  year.  Prepa- 
rations were  made  in  June  tor  letting  this  work  out  by  contract. 

The  latest  rehable  commercial  statistics,  those  for  the  year  ending 
31st  of  December,  1888,  are  herewith  appended,  showing  a  commerce 
of  about  $100,000  (about  1,500  tons)  per  year. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so 
sbs  to  secure  a  channel  of  300  feet  width  and  from  10  to  15  feet  depth  at 
low  water  from  Pamlico  Sound  to  the  ocean,  at  a  total  expense  of 
$510,000,  in  addition  to  the  ftiuds  available  30th  of  June,  1891,  this 
amount  to  be  appropriated  at  the  rate  of  $100,000  or  more  per  year. 
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Smaller  or  irregnlarly  voted  appropriatioiis  will  do  a  certain  amotuit  of 
good,  but  they  will  involve  the  alternate  disorganization  and  reorgani- 
zation of  working  parties,  extra  superintendence,  deterioration  of  un- 
finished parts  of  the  channel,  and  extara  cost  of  moving  plant  over  long 
distances  to  and  from  the  place  of  work,  and  may  increase  the  final 
cost  of  the  work  by  firom  $4,000  to  $8,000  per  appropriation. 

The  channel,  once  thoroughly  opened  and  diked,  should  remain  fiairly 
permanent. 

This  water-way  is  in  the  collection  district  of  Pamlico,  I^.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $90;  000. 00 

June  30, 1^1,  amount  expended  daring  fiscal  year 1, 725. 71 

Jnly  1,  1891,  balance  unexpended 88,274.29 

July  1,  1891,  outstanding  liabilities 22.00 

July  1,  1891,  balance  available 88,252.29 

{Amount  ^estimated)  required  for  completion  of  existing  project 510, 000.  OA 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


kbport  op  ueutbnant  mason  m.  patrick,  corps  of  enginebrs,  on  detailed  sub- 
vky  of  ocracoke  inlet,  north  carolina. 

United  States  Engineer  Office, 

mimingUm,  N.  C,  Jfay  5, 1S91. 
Captain:  I  have  the  honor  to  submit  the  accompanying  maps  and  the  following 
report  upon  a  survey  of  Ocracoke  Inlet,  North  Carolina,  made  in  compliance  with  the 
following  orders : 

"United  States  Engineer  Office, 

''Wilmingtony  K,  C,  January  6, 1891. 

" Sir:  You  will  proceed  from  Wilmington  to  Ocracoke  Inlet  and  make  a  survey  of 
that  inlet  so  far  as  to  give  the  information  necessary  for  preparing  a  project  for  it$ 
improvement  in  the  manner  outlined  by  me  in  the  last  Annual  Report  of  the  Chief 
of  Engineers. 

"The  cost  of  this  survey  in  the  field  will  be  limited  to  $2,800. 

"  You  will  accompany  your  report  on  this  survey  by  a  seneral  map  of  the  inlet  on  a 
scale  of  an  inch  to  z,0(X)  feet,  and  by  a  detailed  map  of  the  portion  in  which  dredge«i 
channels  may  have  to  be  located  on  a  scale  of  an  inch  to  400  feet.  The  general  map 
will  show  shore  lines  and  the  axis  of  all  the  channels  over  9  feet  deep  at  low  wat<rT. 
and  the  axis  of  all  shoals  less  than  6  feet  deep  at  low  water,  with  soundings  at  aboat 
500-foot  intervals  along  these  axes,  and  with  soundings  in  lines  normal  to  these  axe^. 
these  latter  lines  being  about  1,000  feet  apart,  and  their  soundings  being  so  spaced  as 
to  approximately  locate  the  3,  6,  9,  12,  15,  18,  24,  36  feet  contours  below  water. 

'^  The  prominent  points  of  tne  shore  lines  should  be  located  to  within  at  least  25  feet 
of  their  true  position.  The  rest  of  the  shore  lines  can  bo  run  in  if  desirable  bv  pac- 
ing and  pocket  compass.  The  location  of  points  of  soundings  should  be  witoin  at 
least  100  feet  of  their  true  position,  and  the  width  of  channeli  between  steep  bank^ 
should  be  within  10  per  cent.  Special  pains  should  be  taken  to  locate  all  pockets 
suitable  for  dumpage  basins. 

"Very  respectfully,  your  obedient  servant, 

"W.  H.   BlXBT, 

"  Captqin,  Corpa  of  Engineen, 
^^  Lieut.  Mason  M.  Patrick, 

"  Corps  of  Engineers  J  U.  S,  A." 
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The  party  left  Beaufort,  N.  C,  on  22d  of  January,  1891,  and  reached  their  destma- 
tion  23d  January  at  10  p.  m.  For  use  in  making  this  survey  we  had  one  naphtha 
launch,  one  sharpie,  and  one  yawl  boat. 

FIELD  WORK. 

After  carefully  looking  over  the  ground  a  site  was  selected  on  the  beach  on  the 
west  side  of  the  inlet^  where  a  base  line  was  measured  8,096  feet  lon^.  This  meas- 
urement was  made  with  a  100-foot  ^'silverine''  tape,  the  measurement  oeing  repeated 
and  a  mean  of  the  two  taken  as  the  true  length  of  the  base. 

Due  care  was  taken  in  making  this  measurement,  and  it  is  belicTed  that  the  length 
taken,  8,096  feet,  is  as  n^rly  correct  as  the  needs  of  the  survey  demanded;  extreme 
accuracy  was  not  sought,  nor  was  it  desired. 

Triangulation  stations  were  selected  so  as  to  fully  cover  the  area  to  be  surveyed, 
and  all  the  angles  of  each  triangle  were  read;  as  many  check  readings  as  possible 
were  also  taken  from  each  station. 

Such  topography,  shore  lines,  etc.,  as  were  necessary  were  run  in  by  compass  bear- 
ings and  stadia  distances. 

A  quick  but  thorough  examination  was  then  made  of  all  the  channels  within  the 
limits  of  the  survey  in  the  following  manner :  Two  convenient  triangulation  stations 
were  selected ;  at  each  an  observer  was  located  with  a  transit :  soundings  were  then 
taken  from  the  naphtha  launch ;  the  position  of  the  launcn  was  located  every  2 
minutes,  a  flag  being  displayed  in  the  launch  about  10  or  15  seconds  before  the  ex- 
piration of  every  2  minutes,  and  then  at  the  end  of  the  two  minutes  tiie  flag  was 
lowered:  both  transits  were  kept  on  the  flag  until  it  was  lowered,  they  were  then 
read  ana  the  reading  recorded.  In  running  any  channel  the  launch  would  zigzag 
£rom  one  side  to  the  other,  going  as  close  as  possible  to  the  shoals  on  either  side,  the 
time  of  each  turn  being  carefully  noted  by  the  recorder  in  the  boat. 

This  work  being  plotted,  a  good  idea  was  obtained  of  the  condition  and  positions 
of  the  channels  and  shoals,  and  those  places  where  more  careful  examinations  would 
be  needed  were  readily  determined. 

A  favorable  opportimity  occuring,  a  number  of  soundings  were  taken  out  the  Main 
Bar  Channel,  the  same  method  as  above  being  followed.  These  soundings  show  the 
Bar  Channel  to  be  wide,  fairly  straight,  and  with  a  least  depth  of  not  less  than  15 
feet  at  mean  low  water. 

After  this  general  survey  attention  was  given  mainly  to  the  Southwest  or  Wal- 
lace Channel,  the  one  selected  and  recommended  for  improvement  in  your  report 
mentioned  in  the  above  order.  Over  this  channel  lines  of  soundings  were  taken 
about  1,000  feet  apart,  and  in  addition  more  careful  examinations  were  made  of  the 
following  localities  (see  maps) : 

(1)  Near  the  "  Red  Spar  Buoy"  lines  of  soundings  were  taken  about  500  feet  apart 
for  the  purpose  of  showing  the  bulkhead  which  seems  to  have  made  across  the  chan- 
nel here.  This  bulkhead  is  part  of  the  middle-ground  shoal,  and  the  least  depth  on 
it  in  mid-channel  is  9  feet  at  mean  low  water;  the  width  between  the  12  feet  con- 
tours is  about  2,000  feet. 

(2)  Over  the  area  beyond  "Flounder  Slough  Rock"  and  "Mount  Vernon  Rock," 
extending  across  the  shoal  between  the  head  of  Wallace  Channel  and  the  deep  water 
of  Royal  Shoal  Harbor,  lines  of  soundings  were  taken  500  feet  apart.  Somewhere 
within  this  area  the  dredging  to  connect  Wallace  Channel  and  Royal  Shoal  Harbor 
will  have  to  be  done,  and  these  soundings  show  very  clearly  the  contours  of  the 
bottom. 

Soundings  were  taken  over  the  whole  area  of  Royal  Shoal  Harbor,  outlining  it 
very  clear^. 
Ail  sounmngs  on  the  map  are  reduced  to  mean  low  water. 
For  location  and  description  of  bench  marks  see  maps. 

TIDAL  0B8ERVATI0NB. 

Immediately  upon  arriving  at  the  inlet  a  tide  gauge  was  set  up  and  was  read  daily 
at  high  and  low  water  ;  as  soon  as  possible  an  automatic  tide  gauge  was  put  in  po- 
Hition,  and  a  continuous  record  kept  from  10th  February  tp  the  morning  of  the  Tith 
of  April,  1891.  The  reading  of  -f  2.0  feet  on  the  gauge  was  assumed  as  mean  low 
water.  A  mean  of  all  low- water  readings  recorded,  72  in  number,  gives  for  mean 
low  water  during  the  time  of  the  survey  a  reading  on  the  gauge  of  2.45  feet. 

To  obtain  an  idea  of  the  rise  and  fall  of  the  tide  at  different  points  and  the  rela- 
tive  time  of  high  and  low  water  tide  flanges  were  established  at  the  following 
pfiints  (see  map)  ^  (1)  Near  Ocracoke  Point  ;  (2)  near  Portsmouth  Point ;  (3)  near 
**  Black  Spar  Buoy,  sanded  up  ; ''  (4)  automatic  gauge  near  '*  Hawlover  Point ;"  (5) 
at  "  Flounder  Slough  Rock  ; "  (6)  on  the  shoal  near  the  head  of  Wallace  Channel. 

These  gauges  were  read  every  10  minutes,  and  the  following  table  gives  a  few  of 
these  readings,  each  gauge  being  supposed  to  read  -f2.0  feet  at  mean  low  water: 
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Beading  of  gauges  and 

Bwrfaoe  velocity  of  witer  at  stated  points,  taJcen  tm  April  W,  18S1. 

Time  of  day. 

Ooraooke 
Point. 

Veloo- 
ityper 
hour. 

Porta- 
mouth 
Point. 

Veloc- 
ity p«ar 
hour. 

Black 

Spur 
Bnoy. 

flounder 

Haul, 
over 
Point 

Head  of 
Wallace 
Channel. 

Veloc- 
ity per 
hour. 

y^m       

JTOm. 

4.85 
4.40 
4.50 
4.65 
4.60 
4.40 
4.25 
4.05 
3.00 
3.75 
3.65 
3.50 
3.40 
3.20 
3.10 
2.95 
2.85 
2.76 
2.87 
2.66 
2.65 
2.65 
2.70 

iftOM. 

-f     8.10 
8.10 
8.15 
3.20 
8.20 
8.15 
3.10 
3.00 
2.95 
2.85 
2.80 
2.76 
2.70 
2.60 
2.55 
2.50 
2.45 
2.40 
2.40 
2.40 
2.35 
2.80 
2.80 

JTOm. 

7-20a.m 

7-40a.m 

2.68 
2.53 
2.53 
•  2.48 
2.43 
2.38 
2.38 
2.33 
2.33 
2.33 
2.28 
2.28 
2.23 
2.23 
2.28 
2.23 
2.23 
2.23 
2.18 
2.18 
2.13 
2.18 

gi^m       

2.8 

2.8 

2.8 

2.7 

2.7 

2.66 

2.65 

2.60 

2.50 

2.40 

2.40 

2.30 

2.30 

2.80 

2.80 

2.20 

2.20 

2.20 

2.20 

2.20 

0.37 

8'20a.m 

; 

1.5 

L5 
1.5 
1.5 
1.5 
1.6 

4.47 
4.32 
4.12 
3.92 
3.72 
3.62 
3.52 
3.37 
3.32 
3.12 
3.02 
2.82 
2.72 
2.62 
2.62 
2.57 
2.62 

8-40  a.  m 

0.30 

9a.in 

4.76 
4.05 
4.45 
4.20 
4.00 
3.80 
3.60 
3.40 
8.20 
8.05 
2.05 
2.80 
2.70 
2.70 
2.70 

■"■'io' 

""2.6* 

9:20  a,  m 

8:40  a.  m 

10  a.  m 

0.12 

0  00 

10:20  a.  m 

10:40  a.  m 

11  a.  m 

6.66 

11:20  a.  m 

11:40  a.  m 

12  m  

'+6.' 25 

13:20p.m 

12:40  p.  in 

1  p.  m... ....... 

0.25 

6 '34 

1:20  p.  m 

1:40  p.m 

2  p.  m 

O.'ST 
0  50 

2  '20  pin T-' 

0.37 
0  30 

2:40  p.  m 

A  namber  of  borings  were  taken  and  their  positions  are  plotted  on  the  map.  These 
boring  indicated  the  presence  of  nothing  not  readily  moved  by  running  water,  the 
material  being  sand,  with  possibly  some  few  shells.  The  borings  were  taken  to  a 
depth  of  19  feet  below  the  surface  of  the  water. 

The  field  work  was  completed  on  the  11th  of  April,  1891,  and  the  party  left  for 
Beaufort,  N.  C,  and  Wilmington  the  following  day. 

I  wish  to  call  attention  to  the  great  advantage  which  the  naphtha  launch  wa<i  to 
OS  in  this  survey.  Nearly  all  our  sounding  was  done  from  her ;  her  speed  was  fonud 
to  be  very  .uniform :  soundings  were  rea<lily  taken  and  read,  while  she  provided 
ample  room  for  all  tne  sounding  part^.  To  have  done  from  a  rowboat  the  amount 
of  sounding  which  was  done  from  this  launch  would,  in  my  opinion,  have  taken  at 
the  least  osculation  three  times  as  long  and  would  have  been  much  more  expensive. 

I  have  to  thank  Messrs.  S.  F.  Burbank,  surveyor,  and  John  A.  Dill,  overseer,  for 
cheerfully  rendered  and  very  efficient  assistance  in  carrying  on  the  work  of  this 
survey. 

The  entire  expense  of  the  survey  was  $1,707.71,  which  would  have  been  consid- 
erably less  if  it  had  not  been  for  the  fact  that  the  field  work  was  much  retarded  by 
exceedingly  bad  weather,  only  28  days  out  of  63  being  such  as  would  allow  work  on 
the  water. 

Respectfully  submitted. 

Mabon  M.  Patrick, 

l^st  Lieut  of  Engineers, 

Capt.  W.  H.  BiXBT, 

Corps  of  Engineers,  U.  S.  A, 


COMMBRGIAL  STATISTICS. 

This  improvement  was  not  commenced  before  December  31,  1890.  At  that  time 
the  annual  commerce  is  estimated  to  have  been  less  than  $100,000,  being  limited  to 
that  of  small  sailing  craft  of  less  than  7  feet  draft,  plying  between  Albemarle  and 
Pamlico  Sounds  and  Southern  ports. 

Two  appropriations  of  $200,000  each  will  open  a  passajge  of  13  feet  depth  of  chan- 
nel across  the  sound  bar  of  this  inlet  and  will  make  the  inlet  the  natural  passage  for 
a  large  part  of  the  existing  $7,000,000  of  commerce  of  the  Neuse  and  Pamlico  Rivers, 
and  will  probably  rapidly  develop  a  few  additional  millions  of  similar  commerce 
between  all  parts  of  Pamlico  and  Albemarle  Sounds  and  other  States. 

The  present  commerce  remains  the  same  as  that  of  December  31,  1890,  estimated 
at  $100,000,  or  15,000  tons ;  the  improvement  of  this  water-way  being  only  just  com- 
menced. 
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Thd  commerce  for  the  year  ending  December  31,  1890,  is  estimated  as  follows: 


Class  of  gooils. 

Exports. 

Tonnage. 

JAve  stock  and  products  .... 

1500 
6,800 
2,000 

Fish,  oysters,  etc 

Sundiiea 

Total 

9,300 

15,000 

Gain  over  last  year,  none,  the  improvements  having  Just  commenced. 

Transportation  lines  established  dnring  year,  none. 

The  al)ove  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  made 
after  mnch  correspondence  and  conversation  with  steamboat  captains  and  agents^ 
cnstoip-honse  officials,  and  prominent  shippers  and  merchants. 

The  commerce  at  present,  as  above  shown,  is  15,000  tons,  $9,300. 


L6. 

IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA, 

HISTORY  OP  PAST   OPERATIONS. 

(1)  Beferences  to  past  reports. — ^For  special  description  of  this  water 
way  see  pages  1171>-1181  of  Annual  Eeport  of  1890. 

(2)  Original  condition. — ^Fishing  Creek  is  a  stream  of  about  120  miles 
total  length  and  about  760  square  miles  of  drainage  area.  The  portion 
under  improvement  is  its  lower  38  miles,  from  Bellamy  Mill,  Enfield, 
down  to  its  mouth,  in  the  Tar  River. 

When  placed  under  governmental  improvement,  in  1890,  this  stream 
was  badly  obstructed  over  its  entire  length  by  very  numerous  snags 
and  fallen  trees  in  its  channel  and  by  leaning  and  overhanging  treeM  on 
its  banks,  entirely  obstructing  any  regular  navigation.  Its  river  com- 
merce, therefore,  was  practically  nothing. 

(3)  Plan  of  improvement. — The  original  project  of  1889,  as  continued 
to  date,  proposed  to  clear  out  all  the  natural  obstnictions  in  the  river 
up  to  Bellamy  Mill,  such  as  snags,  fallen  trees,  leaning  trees,  over- 
hanging trees,  etc. 

The  total  final  cost  of  this  work  was  estimated  in  1889  at  $25,000. 
The  aggregate  amount  appropriateil  for  this  project  up  to  June  30, 
1891,  is  $10,000. 

(4)  Results. — Uj)  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
and  no  work  done.  No  results  can  be  expected  before  1892.  The  navi- 
gation of  this  waterway  is  obstructed  by  ten  bridges;  but  where  such 
obstruction  is  an  unreasonable  one  the  bridge  owners  have  promised  to 
insert  draws  as  soon  as  funds  are  available  enough  to  carry  the  improve- 
ment up  to  such  bridges. 

PRESENT  OPERATIONS. 

(5)  Work  of  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  nothing.     Value  of  United  States  plant,  nothing. 

Project  for  this  improvement  was  approved  in  October,  181H);  all  the 
avaihible  funds  to  be  spent  in  snagging  and  bank  trimming,  including 
ENO  91 85 


Digitized  by  VjOOQ IC 


1346      REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

the  cuttmg  off  of  projecting  i>omts  of  banks  at  sharp  bends,  occasional 
blasting^  surveys,  watier-gauge  observations,  and  office  and  minor  work; 
no  fun<&  to  be  spent  until  the  obstructing  bridges  have  all  been  with 
drawn,  removed,  or  provided  with  draws. 

In  November,  and  subsequently,  action  was  taken  to'secure  draws  in 
all  the  bridges,  but  without  success.  One  county  bridge  and  a  railroad 
bridge  close  to  Bellamy  Mills,  while  obstructions  to  a  certain  extent, 
do  not  appear  to  be  ^^  unreasonable  obstructions,"  such  as  are  remova- 
ble by  law  under  the  last  river  and  harbor  act,  and  their  owners  do  not 
care  to  go  to  the  apparently  unreasonable  expense  of  inserting  draws 
therein.  The  owners  of  the  other  eight  bridges  on  the  lower  river  are 
ready  to  insert  draws  at  any  time,  if  by  so  doing  the  fdnds  now  availa- 
ble can  be  si>ent  immediately.  The  provisions  of  the  special  appropria- 
tion for  this  stream  forbid  any  expenditure  till  draws  are  inserted  in  all 
obstructing  bridges  (which  includes  therailroad  bridge).  The  provisions 
of  the  general  river  and  harbor  biU  provide  no  means  of  forcing  the 
construction  of  this  draw,  since  the  obstruction  of  this  bridge  is  not 
"  unreasonable."  The  railroad  owners  apparently  will  not  insert  the 
draw, voluntarily.  Consequently  all  active  work  remains  suspended  to 
await  farther  action  of  Congress.  This  delay  is  the  more  to  be  regretted 
inasmuch  as  the  present  fiinds  are  not  enough  to  clear  but  a  i)Ortion  of 
the  lower  river,  and  all  bridge  owners  upon  this  portion  are  .ready  to 
insert  draws  in  their  bridges. 

The  river  not  being  yet  open  to  navigation,  has  consequently  no 
present  commerce. 

(6)  Recommendations  for  future  worh, — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so  as 
to  secure  a  well-cleaned  channel  of  natural  width  and  depth  up  to  Bel- 
lamy Mill,  at  a  total  expense  of  $15,000  in  addition  to  the  funds  avail- 
able 30th  of  June,  1891 ;  and  it  is  specially  recommended  that  the  existin^r 
restrictions^  as  to  the  expenditure  of  the  present  and  all  Aiture  funds, 
be  so  modified  as  to  require  draws  only  in  such  bridges  as,  in  tht^ 
opinion  of  the  officer  in  charge,  are  unreasonable  obstructions  to'&ie  river 
navigation.  For  economical  work,  these  funds  should  be  voted  in  yearly 
installments  of  about  $10,000  per  year.  Smaller  or  irregularly  votell 
appropriations  will  involve  the  alternate  disorganization  and  reorgani- 
zation of  working  parties,  extra  superintendence,  deterioration  of  plant, 
and  extra  cost  of  moving  plant  over  long  distances  to  and  from  the 
place  of  work,  and  may  increase  the  final  cost  of  the  work  from  $1,000 
to  $3,000  per  appropriation. 

After  the  river  is  once  thoroughly  cleared,  its  proper  maintenance  may 
cost  from  $1,000  to  $2,000  per  year. 

This  water-way  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  SeptomlMT  19,  1  Si)0 $10.  OiiO 

July  1,  1891,  balance  unexpended 10,  OtH> 

(Amount  (estimated)  required  for  completion  of  existing  project 15,  (*^^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  10,  (^*> 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 


COMMEUCIAL  STATISTICS. 


This  improvement  was  not  commenced  before  the  Slst  of  December,  1890.  At  that 
time  the  annual  commerce  was  nothing,  because  the  river  was  so  blocked  up  by 
overhanging,  fallen,  and  sunken  trees,  by  snags,  and  by  the  shoals  caused  thereby. 
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Two  appTopriationfi  of  about  $12,000  each  would  clear  out  this  river  sufficiently  to 
allow  the  passage  of  boats  of  4  feet  draft  at  average  water,  opening  up  a  region  of 
from  40,000  to  120,000  acres  of  good  farming  lands,  with  an  already  actual  trade  of 
$900,000  and  a  possible  commerce  of  from  $2,000,000  to  $5,000,000  per  year. 

The  present  actual  river  commerce  remains  the  same  as  that  of  December  31, 1890, 
viz,  nothing,  the  actual  improvement  of  this  water-way  not  yet  being  commenced. 


L7. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS,  INCLUDING  TAR  RIVER 
FROM  TARBORO  TO  LITTLE  FALLS,  NORTH  CAROLINA. 

HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports, — For  special  descrii^tion  of  Pamlico 
River,  seepages 361-363,  Annual  Report  for  1876,  and  pages  1130-1132, 
Annual  Report  for  1889;  for  history  of  work,  see  pages  649-651,  Annual 
Report  for  1879;  and  for  map  of  river,  see  page  836,  Annual  Report  for 
1880,  and  page  1114  of  Annual  Report  for  1890.  For  special  descrip- 
tion of  Tar  River,  see  pages  700-702,  Annual  Report  for  1879;  and  for 
map  of  river,  see  page  1114,  Annual  Report  for  1890. 

For  special  description  of  the  river  above  Tarboro,  see  pages  1130- 
1132,  Annual  Report  for  1889,  and  for  its  map,  see  this  present  report. 

(2)  Original  condition. — The  Pamlico  and  Tar  rivers  are  different  por- 
tions of  a  single  stream,  the  upper  portion  being  called  the  Tar.  The 
Tar  has  a  total  length  of  about  180  miles  and  a  drainage  area  of  3,200 
square  miles,  and  changes  its  name  to  tlie  Pamlico  at  the  t/own  of 
Washington,  N.  C.  The  Pamlico  has  a  further  length  of  about  37  miles 
and  a  further  drainage  are^i  of  1,700  square  miles,  and  finally  widens 
out  into  Pamlico  Sound.  The  combined  rivers,  therefore,  have  a  total 
length  of  about  217  miles  and  a  total  drainage  area  of  about  4,900 
square  miles. 

.  When  placed  under  governmental  improvement  in  1876,  the  Pamlico 
River  had  an  available  depth  of  only  3  feet  at  low  water  in  its  up- 
per portion  near  Washington;  thence  the  Tar  River  had,  during  8 
months  of  the  year,  an  available  depth  of  ifrom  2  to  3  feet  for  48  miles, 
up  to  Tarboro,  its  practicable  limit  of  navigation;  but  the  channel  of 
the  combined  stream  was  almost  completely  obstructed  by  two  war 
blcx^kades  and  by  floating  and  sunken  stumps  and  logs,  and  by  over- 
hanging trees.  Its  steamboat  commerce  is  now  estimated  to  have  then 
been  about  $500,000. 

(3)  Plan  of  improvement. — The  two  rivers  have  been  considered  by 
Congress,  separately  prior  to  1880,  but  jointly  ever  since  then.  The 
original  project  of  1876  (for  the  Pamlico)  and  of  1879  and  1889  (for  the 
Tar),  a8  since  slightly  modified  and  continued  to  date,  proposed  to  secure 
a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to  Washington ; 
thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for  22  mile.s 
farther  to  Greenville;  and  thence  a  channel  60  feet  wide  and  20  inches 
deep  at  low  water  for  26  miles  farther  to  Tarboro,  and  thence  32  miles 
farther  to  Rocky  Mount  Little  Falls.  A  personal  inspection  of  the  river 
in  1886  showed  the  agricultural  richness  of  the  river  basin,  its  need  of 
water  transportation,  and  the  worthiness  of  the  inii)rov(Mnent. 

The  total  final  cost  of  this  work  was  estimated  in  1889  to  be  $1)2,200. 
The  total  amount  appropriated  for  these  projects  up  to  Jane  30, 1891, 
is  $78,000. 
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The  ftinds  on  hand  will  be  used  up  before  new  appropriatioiis  ex 
become  available. 

(4)  Results.— Up  to  Jane  30, 1890,  a  total  of  J66,227.90,  including  on 
standing  liabilities,  had  been  spent  in  all  upon  this  improvement;  i 
securing  a  good  channel  at  least  9  feet  deep  at  low  water  and  at  lea> 
108  feet  wide  from  Pamlico  Sound  up  to  Washington :  thence  a  faik. 
channel  60  feet  wide  and  3  feet  deepaU  the  year  to  Greenville;  and 
thence  a  similar  channel  8  months  of  the  year  to  Tarboro.  I 

In  consequence  of  this  13  steamers  ran  regularly  to  Washing-tcni, 
thence  4  steamers  ran  3  times  a  week  all  the  year  to  Greenville,  aiul  S 
months  of  the  year  to  Tarboro.  The  present  commerce  was  rapid  I  r 
increasing  and  was  then  about  $4,600,000  of  goods  transported  per  year, 
showing  that  each  dollar  once  spent  upon  this  improvement  had  been 
accompanied  by  a  development  of  about  $64  in  annual  commerce.  Be- 
sides this,  the  rates  of  freight  are  estimated  to  have  been  lowere«l 
between  12  and  50  per  cent,  since  the  commencement  of  the  improve- 
ment. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws  below  Tarboro. 

Bridges  above  Tarboro  will  probably  be  provided  with  draws  as  soon 
as  the  river  is  well  cleared  of  its  obstructions. 

PRESENT   OPERATIONS. 

(5)  WarTc  of  past  year. — The  special  work  of  the  past  year  is  as  fal- 
lows: Expenditures,  $2,565.23,  including  outstanding  liabilities  j  value 
of  plant,  $1,545. 

Owing  to  the  difficulty  of  properly  specifying  it  beforehand  ami 
measuring  it  afterwards,  all  work  was,  for  advantage  and  economy,  al- 
lowably done  by  hired  labor  and  the  purchase  of  materials  in  open 
market. 

Active  work  was  suspended  ^tl  June,  1889,  to  await  more  funds  and  a 
more  favorable  stage  of  water  for  snagging. 

While  not  needed  on  this  river,  its  United  States  property  was  used 
for  a  time  on  the  Neuse  Eiver,  and  then  stored  and  cared  for  on  that 
stream. 

The  river  from  Tarboro  to  Rocky  Mount  Little  Falls  was  surveyed 
and  mapped. 

Mile  posts  were  established  over  the  entire  length  of  river  to  serve 
as  points  of  reference  in  reporting  obstructions  jind  laying  out  work. 

The  river  at  and  just  below  Washington  was  surveyed  with  refei'enee 
to  securing  a  better  channel  below  Washington  (see  map  herewith,  and 
see  also  special  report  further  on  marked  Appendix  28).  The  results  of 
this  survey  show  $45,000  more  of  work  necessary  below  Washington  to 
obtain  the  depths  of  the  original  approved  project  of  1879  and  follow- 
ing years. 

Four  water-gauges  have  been  kept  during  the  year. 

Inspections  of  plant  and  work  have  been  made  during  the  year. 

This  imi)rovement  has  been  under  the  immediate  supervision  of  Sui>or- 
intendent  E.  Ransom,  whose  report  is  herewith  up]>ended. 

The  existing  fair  navigable  condition  of  the  river  below  Tarboro  has 
been  maintained,  and  the  23  miles  of  the  river  above  Tarboro  heretofore 
opened  have  been  used  by  steamers  of  3-foot  draft  during  8  or  9  months 
of  the  year.  The  river  eonunerce  is  steadily  increasing.  Otherwise  t  \\v 
situation  remains  about  the  same  as  at  the  beginning  of  the  fiscal  ye;u-. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
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December  31, 1890,  ai-e  herewith  appended,  showing  a  commerce  of 
$0,742,475  per  year  (about  277,832  tons). 

(6)  Becommendations  for  future  work. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed 
and  approved  project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation at  low  water  up  to  Washington  ($45,000,  see  appendix  28),  a 
similar  3-foot  navigation  at  low  water  up  to  Greenville,  and  thence  a 
similar  3-foot  channel  during  8  months  of  the  year  up  to  Bocky  Mount 
Little  Falls,  at  a  total  e^ense  of  $59,200,  in  addition  to  thQ  fiinds 
available  June  30, 1891,  this  amount  to  be  appropriated  in.  yearly  in- 
staUments  of  as  much  as  $30,000  until  finished.  Smaller  appropriations 
may  increase  the  cost  by  from  $1,000  to  $3,000  per  year.  Further  im- 
provement so  as  to  extend  this  navigation  above  Bocky  Mount  Little 
Falls,  or  to  make  the  river  above  GreenviUe  navigable  all  the  year 
round,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  m  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1, 1890,  balance  unexpended $1,873.55 

Amount  appropriated  by  act  approved  September  19,  1890 10, 000. 00 

11,873.56 
June  30, 1891,  amount  expended  during  fiscal  year 2, 617. 34 

July  1, 1891,  balance  unexpended 9, 256. 21 

July  1,  1891,  outstanding  liabilities 49.34 

July  1,  1891,  balance  available 9,206.89 

"  Amount  (estimated)  required  for  completion  of  existing  proj  - 

ect $14,200.00 

Amount  (estimated)  required  for  completion  of  new  project    45,  000. 00 

59,200.00 

Amotmt  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1893    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mb.  r.  ransom,  superintendent. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  SO,  2891, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Pamlico  and  Tar  rivers  duriufl^  the  present  fiscal  year. 

This  stream  owns  for  its  improvement  on^  one  bolster,  owned  in  part  by  the 
Contontuia  Creek,  and  this  machine  has  been  in  use  upon  the  Contentnia  up  to  date 
biuce  it  was  repaired  early  in  the  spring,  and  no  operations  have  been  attempted  the 
present  year. 

By  authority  from  you  dated  November  15, 1890,  $8,000  was  allotted  to  be  expended 
upon  this  river. 

Amounts  expended  during  the  past  year  are  as  follows : 

Repairs  to  holster $103.57 

Purchase  of  property 216.78 

Gan«j:e  observations 30. 00 

Superintendence 439. 79 

Labor  and  supplies 67.85 

Total 857.99 
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So  soon  as  thn  machiuery  norewwiry  for  the  prow^cntion  of  the  work  shall  K^  fr*^ 
for  use,  and  the  state  of  water  shall  be  favorable  ibr  its  execution,  operations  will  >m. 
actively  started  and  continued  nntil  the  appropriation  shall  l>e  exhausted. 

The  increase  in  export  tonuase  over  that  for  the  preceding  year  is  estimated,  from 
the  best  reports  which  could  Be  obtained;  at  nearly  or  qnite  50  per  cent.  ThiB  is 
owing  to  the  very  poor  crops  of  the  preceding  yeot;  the  excellent  one  of  1890,  and 
thegreat  increase  in  the  lumber  trade.    No  increase  of  imports  is  reported. 

Wnen  the  river  shall  have  been  improved  up  as  far  as  it  is  deemed  advisable,  aii 
shown  by  yonr  reports^  we  have  every  reason  to  expect  continued  material  benefiu 
to  follow,  not  less  marked  than  that  shown  by  past  resnlts. 
Very  respectfully,  your  obedient  servant, 

S.  Ransom, 
3uperkUendemt, 
Capt.  W.  H,  BncBT, 

Corps  of  Engineers,  V,  S.  A.  • 


COMMERCIAL  STATISnCS. 

When  work  commenced  in  1876,  the  river  was  irregularly  navigated  by  3-foot  draft 
steamers  up  to  Tarboro.  The  commerce  is  estimated  to  have  then  been  about  $500,00i» 
of  goods  transported  per  year.  The  present  commerce  is  about  $6; 700,000  of  ^oods 
transported  per  year. 

Seventeen  steamers  now  ascend  the  river  regularly  37  miles  to  Washington,  and 
four  others  make  regular  trips  to  Greenville.  23  miles  farther,  during  the  w&ole  year, 
and  26  miles  farther  to  Tarboro  during  the  flush- water  season.  One  of  the  steamer? 
that  usually  runs  from  Baltimore  to  Washington,  N.  C,  has  made  a  trip  to  Tarboro 
and  return  without  hinderance,  drawing  6^  reet  of  water. 

Three-masted  schooners  with  cargoes  of  ice  from  the  North  have  also  been  towed 
to  Greenville  to  deliver  cargoes  without  breaking  bulk. 

llie  present  rates  of  firei^t  are  estimated  to  be  &om  12  to  50  per  cent,  less  than 
in  1876. 

The  river  marine  insurance  is  now  about  one-tenth  of  1  per  cent. 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improve- 
ment has  been  accompanied  by  the  development  of  about  $9^  of  annual  commerce. 
Washington,  N.  C,  ha«  developed  rapidly,  and  since  1882  the  value  of  its  taxable 
property  has  increased  more  than  25  per  cent.  Greenville  had  increased  from  912 
inhabitants  and  $266,000  real  estate  in  1880,  up  to  2,500  inhabitants  and  $600,000  real 
estate  in  1886,  and  is  still  growing  rapidly.  The  development  of  these  towns  is  al- 
most entirely  due  to  the  Government  improvement  of  the  river  since  1876.  This  im- 
provement is  beneficial  not  only  in  this  neighborhood,  but  to  the  country  at  large, 
since  the  lumber  and  cotton  brought  down  the  river  are  sent  all  over  the  Unit-ed 
States,  and  even  to  many  foreign  countries,  whence  by  exchange  they  retnm  in  the 
form  of  ice,  dry  goods,  meat,  flour,  farming  tools,  etc.,  an  exchange  almost  entirely 
due  to  the  lessened  freight  charges  resulting  from  the  recent  improvement  of  th« 
water  transportation  of  this  particular  stream.  It  is  estimated  that  the  oontinua- 
tion  of  t^e  present  improvement  will  be  followed  by  a  continuation  of  this  rapid 
development  of  commerce. 

The  commerce  for  the  year  ending  3lBt  December,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  products $1,220,500 

Rice 100,600 

Vegetables  and  track 100,000 

Live  stock  and  products 61, 375 

Fish,  oysters,  etc 260,000 

Kaval  stores 20,000 

Lumber  and  prodaotfl ■  1,800,000 

General merchandi8e 200,000  i  $3,000,000 


XiXpOltB. 


Imports. 


Total 3,742,476 


3,000,000 


Total. 


$1,220,500 

100,600 

100.000 

51,875 

250,000 

20,000 

1,800,000 

8,200,000 


6,742,475 


Tonna^. 


277.iSi3 


Gain  over  last  year,  $2,071,665;  tons,  99,112. 

Transportation' lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  B.  Ransom 
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made  after  much  correspondence  and  conversation  with  steamboat  captaina  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commeroe  at  present  as  abore  shown  i» 

The  commerce  before  the  improvement  began  was 

The  development  of  oommerce  since  beginning  of  the  improvement  is 

Expended  on  improvement  np  to  Slst  December,  1800 

The  development  of  annoal  commeroe  for  every  dollar  spent  on  the  improve- 
ment is  * 


Amount. 


$e,  742, 475 

500.000 

6,242,475 

07,984 


Tons. 


277. 8» 
♦21.U00 
256,832 


J 


*  Estimated. 


IMPBOVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports, — For  special  description  of  river,  see 
pages  1010-1012,  Annual  Keport  for  1881;  for  special  history  of  past 
work,  see  page  975,  Annual  Eeport  tor  1886  j  for  map  of  river,  see  page 
1118,  Annual  Eeport  for  1890. 

(2)  OrigiiMil  condition. — Contentnia  Creek,  a  tributary  of  the  Kense 
Eiver,  has  a  total  length  of  about  144  miles,  and  a  drainage  area  of  1,184 
square  miles. 

When  placed  under  governmental  improvement  in  1881,  this  stream 
had  a  depth  of  about  3  feet  during  9  months  of  the  yejir,  from  its 
mouth  in  the  Keuse  upward  about  63  miles  to  Stantonsburg,  its  prac- 
tical limit  of  navigation;  but  its  channel  was  completely  blocked  at  all 
stages  of  water  by  sunken  logs  and  stumps  and  by  floating  obstructions. 
Its  steamboat  commerce  was  then  nothing. 

(3)  Pl4in  of  improvement. — The  original  project  of  1881,  as  continued 
to  date,  proposed  to  secure  a  safe  and  unobstructed  3-foot  navigation 
over  this  entire  distance  during  the  high-water  season  of  about  9 
months.  A  personal  examination  of  the  river  over  its  entire  length  in 
1884-'85  revealed  the  agricultural  richness  of  the  river  basin,  its  urgent 
need  for  better  transportation  facilities,  and  the  worthiness  of  the  im- 
provement. 

The  total  final  cost  of  this  work  was  estimated  in  1888  to  be  $77,500. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $52,000. 

The  fluids  now  on  hand  will  be  used  up  before  new  appropriations 
can  become  available. 

(4)  ResulU.—\J^  to  30th  June,  1890,  a  total  of  $43,928.52,  including 
outstanding  liabilities,  had  been  npeiit  in  all  upon  this  improvement  in 
securing  a  moderately  well  cleared  3-foot  navigation  over  the  31  miles 
from  its  mouth  up  to  Snow  Hill,  and  a  very  roughly  cleared  3-foot  navi- 
gation over  the  remaining  32  miles  to  Stantonsburg  during  the  high- 
water  season. 

In  consequence  of  this,  two  steamboats  had  made  trips  twice  a  week 
^  short  distance  up  the  river,  and  two  more  up  to  Snow  Hill  during 
nearly  9  months  each  year,  the  river  above  Snow  Hill  was  fairly  navi- 
gable for  steamers  of  3-foot  draft  for  8  or  9  months  of  the  year,  and 
flats  also  plied  between  Snow  Hill  and  Stantonsburg,  to  the  great  bene- 
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fit  of  the  neigliboriDg  ccuntry,  otherwise  without  transportation  facili 
ties  for  its  products.  The  work  above  Snow  Hill,  though  of  very  recont 
date,  had  abeady  produced  good  results.  The  commerce  (includiug 
rafted  goods)  was  rapidly  increasing,  and  was  then  above  $1,200,000  of 
goods  transported  per  year,  showing  that  each  dollar  once  spent  on  the 
improvement  has  been  accompanied  by  the  development  of  about  $28 
in  annual  commerce. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws,  except  where  under  repair. 


foUoi^ 


PRESENT  OPERATIONS. 

Work  of  the  past  year. — ^The  special  work  of  the  pa«t  year  is  as 

lows:  Expenditures,  including  outstanding  liabilities,  $4,772.98: 
value  of  United  States  plant,  $3,000. 

During  low  water  of  July,  1890,  some  work  was  advantageously  done 
at  Spring  Sloughy  near  the  mouth  of  the  river,  and  from  February  to 
June,  1891,  inclusive,  the  snagging  plant  did  continuous  work  over  21 
miles  of  river  above  Snow  Hill  (from  52  to  31  miles  above  the  river 
mouth)  and  occasional  work  below,  removing  from  the  banks  728  trees 
cut  and  pulled  back,  245  cords  brush,  407  logs  rolled  back,  and  82  stumps 
removed;  and  fi-om  the  channel,  454  logs,  102  stumps,  519  large  sna^s. 
29  small  snags,  120  trees,  132  cubic  yards  mud,  and  34  trees  trimmtMl. 
All  work  of  snagging  and  bank  trimming  was  much  interfered  with  by 
continued  high  water. 

Mile  posts  were  established  over  the  entire  length  of  river  to  serve  ;is 
points  of  reference  in  reporting  obstructions  and  laying  .out  work. 

A  small  reserve  has  been  retained  for  special  snagging  and  emei-geu- 
cies. 

Water  gauges  have  been  kept  a  three  places  during  the  year. 

Inspection  of  property  and  work  has  been  made  during  the  year. 

This  imi:)rovement  has  been  under  the  immediate  supervision  of 
Superintendent  K.  Eansom,  whose  report  is  hercAvith  appended. 

The  steamboat  navigation  is  still  much  obstructed  by  snags  and  sunken 
logs.  The  commerce  ha«  steadily  increased,  and  it  is  believed  that  then* 
will  be  a  still  larger  increase  when  the  river  is  thoroughly  cleared. 
Otherwise,  the  situation  remains  about  the  same  as  at  the  beginning 
of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$1,342,100  per  year,  about  125,225  tons. 

(6)  Recommendations  for  future  tcorlc, — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed  and 
approved  project,  so  as  to  secure  a  thoroughly  cleared  3-foot  navigation 
over  the  entire  river  from  its  mouth  upward  to  Stantonsbirrg  during 
the  nine  commercial  busy  months  of  the  year,  at  a  total  expense  of 
$25,500  in  addition  to  the  funds  available  June  30, 1891,  this  amount  to 
be  appropriated  in  a  t^ingle  sum.  Smaller  appropriations  may  increav<e 
the  cost  by  from  $1,000  to  $4,000  per  appropriation.  Further  improv^ 
ment,  so  as  to  extend  this  navigation  above  Stantonsburg,  or  so  as  to 
make  any  part  of  the  river  navigable  during  the  low- water  season,  is 
not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  tbe  second  collection  district  of  North  Carolina. 
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Money  statemetit. 

July  1, 1890,  balance  unexpended $1,124.98 

Amount  appropriated  by  act  approved  September  19,  1890 7, 000. 00 

8,124.98 

June  30, 1891,  amount  expended  during  fiscal  year 4, 536. 08 

July  1, 1891,  balance  unexpended 3,588.90 

July  1, 1891,  outstanding  liabilities 290.40 

July  1, 1891,  balance  available 3,298.50 

Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 

Amounttnatcanbeprofitablyexpendedinfiscalyear  ending  June  30, 1893  25, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 . 


BBPOBT-OF  MR.  B.  RANSOM,  8UFERINTEN0BMT.  . 

United  States  Engineer  Office, 

Nifw  Berne,  -Y.  C,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving Contentnia  Creek,  North  Carolina,  for  the  present  fiscal  year. 

In  J  my  of  1890  a  small  amount  of  very  useful  work  was  done  upon  Spring  Slough, 
near  the  mouth  of  the  stream,  thereby  improving  this  channel  which  has  been  in 
constant  use  since  then.  One  hundred  and  forty -four  stumps  were  blasted  and  11 
logs,  17  stumps,  19  cords  of  small  snags,  and  132  cubic  yards  of  mud  were  removed 
from  the  slough. 

Nothing  further  was  done  on  account  of  staee  of  water  and  condition  of  fands  till 
November,  when  repairs  and  construction  of  plant  began.  This  work  was  completed 
by  the  middle  of  February,  1891,  when  a  plant  of  two  hoisters,  two  quarter  boats,  a 
storehouse,  and  three  flats  with  small  boats  was  towed  by  United  States  steamer  H, 
G.  Wright  to  Snow  Hill.  Work  was  begun  at  Snow  Hill  and  proceeded  upstream 
for  about  2  miles,  when  operations  were  suspended  on  6th  of  March  by  high  water 
until  April,  when  a  third  bolster  was  added  to  the  plant  and  the  whole  towed  to 
Spreight's  Bridge  by  hired  service.  Operations  of  clearing  channel  and  banks  then 
proceeded  downstream  to  Mile  Post  19. 

Four  hundred  and  43  logs,  85  stumps,  519  large  snags,  10  cords  small  snags,  and  120 
trees  were  taken  from  the  channel :  727  trees  cut  and  pulled  back,  34  trees  trimmed, 
245  cords  of  brush  cut,  407  logs  rolled  back,  and  82  stumps  removed  i^om  banks. 

The  plant  returned  to  the  mouth  of  the  stream  on  the  10th  June. 

About  $1,000  will  be  needed  for  special  work  upon  Spring  Slough. 

Five  thousand  five  hundred  dollars  was  allotted  to  be  expended  by  me  upon  this 
stream  &om  the  last  appropriation. 

The  amounts  expended  during  the  year  are  as  follows : 

Construction  and  repair  of  plant $519.92 

Purchase  of  rope,  tools,  etc 223.13 

Water-gauge  ooservation 32. 25 

Superintendence 944. 88 

Labor  and  supplies 2, 632. 15 

Total 4,352.33 

The  increase  in  tonnage  for  the  past  year  is  about  20  to  25  per  cent,  over  the  pre- 
ceding year. 

I  respectfully  and  urgently  recommend  an  appropriation  in  one  sum  to  complete 
the  project  adopted.  The  propriety  and  utility  of  this  work  has  been  clearly  demon- 
strated. 

When  the  project  is  completed  an  annual  appropriation  of  $2,000  to  $3,000  should 
be  made  to  keep  the  channel  clear. 

None  of  the  work  of  the  past  year  is  complete,  and  even  where  we  have  gone  over 
it,  owing  to  hish  water,  needful  hiuste  and  insufficient  funds,  the  character  of  the 
work  in  some  places  is  not  as  I  would  like  for  it  to  be. 
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The  last  property  return  shows  the  condition  and  estimated  value  of  the  propertj. 
The  annual  list  of  floating  property  will  give  the  location^  original  cost,  and  present 
worth  of  that  property. 

Very  respectfully,  your  obedient  servant^ 

R.  HilSBOM, 
JSuperintendent. 
Capt.  W.  H.  BiXBY, 

Carps  ofEnff%neer$,  XT,  8,  A. 


COMMERCIAI^  STAl-ISnCS. 

When  work  commenced  in  1881  the  steamboat  commeroe  was  nothing,  its  rafting 
commerce  was  insignificant,  and  the  products  of  the  neighborhood  had  to  be  hauled 
overland  long  distances  to  market. 

At  present  five  steamboats  (with  an  aggregate  tonnage  of  250  tons  and  carrying 
capacity  of  700  bales  of  cotton)  enter  this  river;  of  these  boats  three  stop  near  the 
mouth  and  two  run  31  miles  up  the  river  to  Snow  Hill  during  nearly  9  months  of  the 
year,  carrying  over  $1,342,000  of  goods  per  year. 

The  present  rates  of  transportation  are  estimated  to  be  nearly  50  per  cent.  less  than 
those  of  1881. 

The  river  marine  insurance  is  now  only  one-tenth  of  1  per  cent.,  in  contrast  to  one- 
eighth  of  1  p^r  cent,  in  1886,  and  no  fixed  rate  prior  to  that  time. 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  $30  of  annual  commerce.  Bells  Ferry, 
4  miles  £rom  the  river  mouth,  whidi  in  1880  possessed  only  1  store,  a  few  houses,  and  37 
inhabitants,  had  increased  in  1886  up  to  37  stores  and  houses,  several  churches,  mills, 
and  school-houses,  with  about  200  inhabitants,  and  a  commerce  of  about  $200,000.  Snow 
Hill^  31  miles  from  the  river  mouth,  had  in  the  same  interval  increased  from  3^  in- 
habitants up  to  500  inhabitants.  In  both  towns  property  had  increased  in  like 
proportion.  It  is  estimated  that  the  increase  for  the  last  year  has  been  at  fully  as 
great  a  ratio,  and  that  this  development  will  continue  with  the  improvement  of  the 
river.  The  benefit  of  the  improvement  above  Snow  Hill  is  already  markedly  per- 
ceptible. There  is  in  this  river  basin  an  exceptionally  heavy  growth  of  heavy  and 
Yaluable  timber  (pine  trees  of  6  and  7  feet  diameter,  oak  and  gum,  yielding  sticks  2 
feet  square  and  60  feot  long,  ash,  cypress,  maple,  and»  walnut  of  useful  size),  which 
now  has  a  market  open  to  it,  which  nas  heretofore  been  unsalable  for  lack  of  trans- 
portation. In  1888,  41,000,000  feet  of  lumber  was  taken  out  above  Snow  Hill  as 
against  nothing  the  preceding  year,  although  the  river  was  not  open  for  even  rafting 
until  late  in  the  year. 

'  This  improvement  is  beneficial  not  only  to  this  neighborhood  but  to  the  whole 
country,  since  the  cotton,  timber,  and  other  products  are  sent  to  the  North  and  West 
of  the  United  States,  whence  by  exchange  they  return  in  the  form  of  dry  goods, 
hardware,  flour,  meats,  etc.,  an  exchange  due  almost  entirely  to  the  lessened  freights 
resulting  from  the  recent  improvement  of  the  water  transportation  of  this  particular 
stream.  For  example,  in  1^7,  for  the  first  time,  the  farmers  were  able  to  get  ice  by 
water  from  Maine ;  hay  and  flour  in  lar^e  quantities  by  water  from  the  Western 
States  via  New  York;  furniture  and  fertilizers  from  South  Carolina. 

The  commerce  for  the  year  ending  December  31,  1890,  is  estimated  as  follows : 


Cla«8  of  goods. 


Exports. 


Imports. 


Total. 


Toaiuicio- 


Cotton  and  products 

Bice 

Q-rainsaad  forage 

Tegetablea  and  truck.  - . 
Live  stock  and  products 

Kaval  stores 

Lumber  and  products. . . 
General  mercnandise — 

Total 


$341,000 
2,000 
900 
28.900 
9,050 
3,000 
251,000 
56,250 


$650,000 


$341*000 

2,000 

900 

28,900 

9,050 

8,000 

251,000 

706,260 


602,100       650,000       1,342,100 


2,225 
45 
40 
650 
40 
225 
115,000 
7,000 


125,235 


Gain  over  last  year,  $122,750;  tons,  61,975. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  R.  Ransom, 
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made  after  much  correspondence  and  conversation  with  steamboat  c&pt^ins  and 
agents,  coBtom-house  officials,  and  prominent  shippers  and  merchanta. 


The  commerce  at  present,  as  above  sbown,  in 

The  dtivolopmeut  of  oommerce  since  beginning  of  the  improvement  is 

>^xpende<l  on  improvement  up  to  December  31,1800 

The  development  of  annual  commerce  for  ever}-  dollar  spent  on  the  improve- 
xnent  is 


Amonnt. 


$1,342,100 

1, 342, 100 

45,433 


Tons. 


125,225 
125,225 


Lg. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports. — ^For  special  description  of  river,  see 
pages  713, 714,  Annual  Report  for  1879,  and  pages  1140-2  for  1889:  and 
for  river  above  Trenton,  see  pages  1140-2  of  Annual  Report  for  1889;  for 
special  history  of  past  work,  see  page  978,  Annual  Report  of  1886.  For 
nmps  of  river,  see  page  1054,  Report  of  Chief  of  Engineers  for  1889. 

(2)  Original  condition. — ^Trent  River,  a  tributary  of  the  Neuse  River, 
has  a  total  length  of  about  73  miles  and  a  drainage  area  of  657  square 
miles. 

When  placed  under  Governmental  improvement  in  1879  this  stream 
possessed  a  6-foot  to  8-foot  roughly-cleared  navigation  from  its  mouth  at 
New  Berne  up,  18  miles,  to  PoUocksville,  and  a  lighter  draft  navigation 
7  miles  farther  to  Quaker  Bridge.  Above  PoUocksville  the  bars,  snags, 
and  trees  prevented  all  navigation,  except  occasionally  by  small  flat- 
boats  during  high  freshetvS.  Its  commerce  is  now  estimated  to  have 
then  been  iibout  $400,000  of  g(K>ds  per  year. 

(3)  Flan  of  improvement. — The  original  projects  of  1879  to  1889,  as 
continued  to  date,  assumed  that  6  to  8  feet  of  water  could  be  carried  at 
all  stages  18  miles  to  PoUocksville,  and  proposed  to  secure  a  thoroughly 
cleared  3-foot  navigation,  with  at  least  50  feet  channel  width,  at  all 
stages  of  water  from  PoUocksviUe,  20  miles  up,  to  Trenton,  and  at  least 
30  fret  channel  width  and  over  3  feet  depth  during  winter  stages  of 
water  from  Trenton,  30  mUes  up,  to  the  Narrows  above  Free  Bridge,  and 
a  good  channel  for  pole  boats  13  mUes  farther,  to  Upper  Quaker  Bridge. 
A  personal  examination  of  the  river  over  its  entire  length  in  1884, 1885, 
and  1889  revealed  the  agricultural  richness  of  the  river  basin,  its  need 
of  better  transportation  facilities,  and  the  worthiness  of  the  improve- 
ment. 

The  total  final  cost  of  this  work  was  estimated  in  1889  to  be  $72,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  855,500. 

The  funds  now  on  hand  w^Ul  be  exhausted  before  new  appropriations 
can  become  available. 

(4)  Results.— XSi^  to  June  30,  1890,  a  total  of  $50,379.41,  including 
outstanding  liabilities,  had  been  spent  in  aU  upon  this  improvement  in 
securing  a  weU-cleared  channel  10  to  12  feet  deep  at  aU  stages  (12  to  14 
feet  deep  at  ordinary  stages)  from  New  Berne  up  to  PoUocksville, 
thence  a  channel  6  to  8  feet  deep  at  all  stages  (8  to  9  feet  deep  at  ordi- 
nary stages)  7  mUes  farther  to  Quaker  Bridge,  thence  a  well-cleared 
channel  50  feet  wide  and  3  feet  deep  at  aU  stages  to  Trenton,  and  a 
good  turning  basin  at  Trenton. 

In  consequence  of  this  improvement  steamboat  navigation  has  been 
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established  over  the  entire  river  to  Trenton,  making  trips  weekly  in 
summer  and  three  times  a  week  in  the  busy  winter  season.  An  insi)ec- 
tion  of  this  turning  basin  showed  considerable  shoaling^  due  to  the 
town  allowing  the  surfSace  drainage  to  run  into  the  basin  and  permitting 
private  individuals  to  roll  logs  down  the  side  revetments  of  the  basin. 

The  commerce  was  steadily  increasing,  and  was  then  about  $900,000 
worth  of  goods  transported  per  year,  showing  that  every  dollar  once 
spent  on  this  improvement  has  been  accompanied  by  the  development 
of  about  $10  of  annual  commerce. 

The  navigation  of  the  liver  was  not  obstructed  by  bridges  witliout 
draws. 

PRESENT  OPERATIONS. 

f  5)  Work  of  the  past  year. — The  si)ecial  work  of  the  past  year  is  as 

llows:  Expenditures,  including  outstanding  liabilities,  $3,517.66; 
value  of  United  States  plant,  $300. 

From  January  to  March  1891,  the  snagging  plant  (3  hoisters  and 
necessary  boats,  went  over  the  river  from  its  mouth  to  Trenton,  remov- 
ing the  worst  new  obstructions,  and  then  made  a  first  tolerably  feir 
clearing  of  7  miles  of  river  just  above  Trenton,  removing  from  the  banks 
796  trees  cut  and  pulled  back,  187  cords  of  brush  cut,  64  logs  and  67 
stumps;  and  from  the  channel  679  large  snags,  453  logs,  141  stumps. 

Water  gauges  were  kept  at  three  places.on  the  river. 

Inspections  of  work  and  property  were  made  during  the  year. 

The  improvement  has  been  under  the  immediate  supervision  of  Su- 
perintendent E.  Kansom,  whose  report  is  herewith  appended. 

A  small  reserve  has  been  kept  for  use  in  emergencies  and  for  a  little 
special  work  at  specially  low  water. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended  showing  a  commerce  of 
$1,352,925  per  year,  about  89,985  tons. 

(6)  Recommendations  for  future  worJc, — ^It  is  recommended  that  the 
present  approved  and  adopted  project  be  completed  by  thoroughly  clear- 
ing the  river  up  to  the  Upper  Quaker  Bridge  by  removing  overhanging 
trees  from  the  banks  and  the  snags  and  like  obstructions  from  the  chan> 
nel,  at  a  total  final  cost  of  $16,500  in  addition  to  the  funds  available 
June  30,  1891. 

This  amount  should  be  appropriated  in  sums  of  about  $10,000  per 
year.  Smaller  appropriations  may  increase  the  cost  by  about  $2,000  per 
appropriation. 

After  the  improvement  is  finished  the  proper  maintenance  of  the  im- 
proved channel  may  cost  from  $1,000  to  $2,000  per  year. 

This  river  is  in  the  collection  district  of  Pamlico^  N.  C. 

Money  statement, 

July  1,  1890,  balance  unexpended •. $175. 12 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5, 175. 12 
June  30,  1891,  amount  expended  during  fiscal  year 3, 534. 56 

July  1,  1891,  balance  unexpended 1;  640. 56 

July  1,  1891,  outstanding  liabilities 37. 63 

July  1,  1891,  balance  available 1,602.93 

r  Amount  (estimated)  required  for  completion  of  existing  project 16, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893     10, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


Digitized  by  VjOOQ IC 


\ 

14 


I 

f 

I 


f 

i 
i 


i 


-Pir.pnPT    »!;■    nAPTATW    RTYWT. 1357 


Digitized  by  CjOOQlC 


inrni 


Digitized  by  VjOOQ IC 


APPENDIX   L ^REPORT   OF   CAPTAIN   BIXBY.  1357 

KJEPORT  OF  MB.  R.  RANSOM,  SUFKSINllCNDEirr. 

Unttei)  States  Exginbxr  Office, 

Neto  Berne,  N»  C,  June  SOy  1S91, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Trent  River,  North  Carolina,  for  the  fiscal  year  ending  June  30, 
1891. 

Authority  from  you,  dated  November  15. 1890,  placed  $3,000  at  my  disposal  for 
this  purpose.  As  you  know,  Trent  River  is  without  special  plant  of  its  own,  and 
that  from  neighboring  streams  had  to  be  used  for  this  work.  Before  operations 
could  begin  this  plant  had  to  be  repaired,  and  not  until  late  in  January,  1S91,  could 
work  be  commenced. 

On  the  24th  of  that  month  the  plant  was  towed  to  just  above  Pollocksville,  and 
at  the  19-mile  post  the  work  began,  going  over  the  stream  and  reclearing  from  there 
to  Trenton.  By  the  middle  of  I  ebruary  the  river  was  entirely  free  from  loffB,  snags, 
and  stumps  up  to  that  point,  and  the  plant  passed  the  bridge  there  and  work  started 
upon  a  part  of  the  river  upon  which  nothing  had  previously  been  done.  By  the 
27th  of  March  about  10  miles  above  Trenton  was  well  cleared  of  snags  and  over- 
hanging growth,  when  operation  ceased  because  of  state  of  funds,  and  the  i)lant  was 
brought  to  New  Berne  on  the  31st  of  March. 

During  this  season's  operations  453  logs,  679  snags,  and  141  stumps  were  removed 
from  the  channel,  and  64  logs  cut  and  rolled  bad,  796  trees  cut  and  pulled  back, 
67  stumps  removed,  and  187  cords  of  brush  cut  from  the  banks. 

The  plant  used  consisted  of  three  steam  holsters,  two  quarter  boats,  a  storehouse, 
and  three  flats  and  small  boats. 

The  steamer  Wrighif  belonging  to  the  Government  and  temporarily  in  these  waters 
was  by  your  authority  used  to  tow  the  plant  from  here  to  the  point  of  beginning 
work  and  subsequently  to  move  the  plant  up  stream  until  Just  before  reaching  Tren- 
ton.   The  bolsters,  quarter>boats,  etc.,  belong  to  the  A>u«e  and  Contentnia  works. 

The  Trent  appropriation  paid  its  proper  proportion  of  the  exx>ense  of  repairing  the 
plant. 

The  amounts  expended  during  the  past  year  have  been  as  follows : 

Repair  and  construction  of  plant $207. 89 

Purchase  of  property  (roi)e,  tools,  etc.) 73.35 

Water-gauge  observation 30. 00 

Superintendence 528.85 

Labor  and  supplies 2,185.19 

Total 3.025.28 

There  has  been  an  increased  tonnage  of  exports  of  about  20  per  cent,  while  the  im- 
ports for  the  past  12  months  have  been  about  the  same  as  for  the  year  previous. 

My  repeated  recommendation  of  the  past  must  be  again  urged  for  the  oomnletioii 
of  the  work  projected  upon  this  river.  Every  best  interest  will  be  promoted  by  an 
appropriation  sufficient  to  complete  the  improvement  in  one  season. 

The  work  above  Trenton  opens  a  new  region  untapped  by  rail  or  water  communi- 
cation and  gives  an  outlet  to  timber  especially,  wnich  daily  increases  in  demand 
and  appreciates  in  value. 

The  immediate  execution  of  this  season's  work  has  been  under  Overseer  Eugene  J. 
Bell,  who  has  been  a  subordinate  employ^  for  many  years  and  has  well  earned  his 
promotion.     His  work  merits  commendation. 
Very  respectfully,  your  obedient  servant, 

R.  Hansom,  Superintendent, 

Capt.  W.  H.  BiXBY, 

Corpe  of  Engineers,  U,  S,  A. 


COMMERCIAL  STATISTICS. 

When  work  commenred  in  1879  steamers  could  not  go  more  than  18  miles  up  to 
PoUocksville.  The  river  commerce  is  estimated  to  have  then  been  about  $400,000  of 
goods  per  year. 

At  present  steamers  make  regular  trips  twice  a  week  in  summer  and  three  times  a 
week  or  daily  in  the  busy  Hcanon  of  winter,  going  38  miles  up  the  rivi-r  to  Trenton, 
carrying  oveV  $l,!i">0,0(H>  worth  of  goo«ls  per  year. 

The  rates  of  transportation  are  cstiuiated  at  from  25  to  75  per  eeut.  K'ss  than  those 
of  1879,  and  river  insurance  i.s  regarded  as  unnecewsury,  exeept  against  hre.  Each 
dollar  so  far  rtpont  upon  the  iuipruvemeut  has  been  accompanied  by  the  devch>pmeiit 
of  about  $19  in  annual  commerce. 
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DuxisA  the  past  year  there  has  been  a  considerable  increase  in  the  total  Qommen^. 
due  to  aTargelnereaee  in  the  lumber  trade  and  to  the  fact  that  crops  throughont  thit 
reffion  were  nnusually  good. 

It  is  believed  that  the  future  benefit  will  be  in  proportion  to  the  past.  Half  of  tlii« 
river  basin  is  without  railroad  &cilities  and  must  depend  upon  the  river  for  trans 
portation. 

The  commerce  for  the  year  ending  December  31, 1890,  is  estimated  as  follows: 


Claag  of  goods. 


Exports,  i  Imports.       Total. 


Ttma^s-. 


Cotton  and  products 

Bic« 

Vegetables  and  truck 

Live  stock  and  products  . 

Pish,  oysters,  etc 

Kaval  stores 

Liunber  and  products. . . . 
General  mercuandise 


1200, 
1. 
15, 
20. 
10, 
5. 
50<», 


300 
900 
065  ; 

ow  « 
0(H> 
«KH>  ' 
000  ' 


$600,000 


$200,800 

1,960 

15,6S5 

20,000 

10,000 

5,000 

500,000 

600,000 


Total. 


1 


600,000  '     1,352,925  i 


te-' 


&♦.'. 


«?«. 


Gain  over  last  year,  $394,075. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Suporint-endent  R.  Sansoa. 
made  after  much  correspondence  and  conversation  with  steamboat  captains  snd 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Commsrce  at  present  as  above  shown 

Commerce  beiore  the  Smprovemont  begui 

Development  of  commerce  since  beginning  of  the  improvenumt 

Expended  on  improvement  up  to  December  31,  1890 

]>evolopment  of  annual  commerce  for  every  dollar  spent  on  the  Improvement. 


Amount. 


$1,353,925 

400,000 

952.925 

50,687 

19 


Tom. 


*  Estimated. 


L  zo. 


IMPROVEMENT  OF  NEUSE  RIVER,  UP  TO  SMTTHFIELD,  NORTH  CAROLI5JL 
HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports, — For  special  description  of  river,  s^e 
pages  735-741,  Annual  Report  for  1872 ;  for  special  history  of  past  ii-ork, 
see  page  982,  Annual  Report  for  1880;  for  map  of  river,  see  page  1(K>. 
Report  of  Chief  of  Engineers  for  1889;  for  map  of  location  of  jettif> 
below  Kinston,  see  page  1126  of  Annual  Report  for  1890. 

(2)  Original  condition. — The  Xeuse  River,  entering  into  the  Pamlio' 
Bound,  has  a  totiil  length  of  about  360  miles  and  a  drainage  area  ••f 
5,781  square  miles  (2,506  of  which  are  situated  above  the  mouth  of  it> 
upper  main  tributary,  the  Contentnia). 

When  placed  under  governmental  improvement  in  1878  this  stream 
possessed  during  nine  months  of  the  year  a  0-foot  depth  of  channel 
from  its  mouth  40  miles  up  to  Xew  Berne,  thence  a  4-foot  depth  50  mil»^ 
farther  to  Kinston,  thence  a  3-foot  depth  45  miles  farther  to  Goldslx»n>, 
and  thence  a  2-f<x)t  depth  55  miles  farther  to  JSmithtield,  this  channel 
depth  being  reduced  during  the  low-water  season  to  8  feet  at  Xew  Berne, 
2  feet  at  Kinston,  and  1  foot  at  Smithfield.    Over  the  whole  190  mika 


Digitized  by  VjOOQ IC 


APPENDIX   L — ^REPORT   OP   CAPTAIN   BIXBY.  1359 

the  river  waa  so  blocked  by  war  and  other  obstructions  that  navigation 
was  impracticable.  Its  steamboat  navigation  is  now  estimated  to  have 
then  been  only  about  $80,000. 

(3)  Plan  of  improvement. — ^The  original  projects  of  1871  for  below 
Goldsboro,  and  of  1879  above  Goldsboro,  contemplated  the  removal 
of  the  war  blockades  and  natural  obstructions  and  the  excavation 
of  a  few  cut-offs  so  as  to  get  4^  feet  at  low  water  all  the  year  to 
Goldsboro  and  3  feet  during  9  months  to  Smithfield.  The  projects 
of  1878, 1880,  and  1883,  as  continued  to  date,  proposed  to  remove  all 
sunken  logs,  snags,  floating  and  other  obstructions,  and  to  contract  the 
channel  way  by  jetties  so  as  to  assure  during  the  entire  year  an  unob- 
structed 8-foot  navigation  40  miles  up  to  Xew  Berne,  and  a  similar  4-foot 
navigation  50  miles  farther  to  Kinston,  and  during  9  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfield.  A  personal  exami- 
nation of  the  river  in  1884  revealed  the  agricultural  richness  of  the  river 
basin,  its  need  of  free  transportation  facilities,  and  the  worthiness  of 
the  improvement. 

The  total  final  cost  of  this  improvement  was  in  1888  estimated  at 
$374,000. 

The  aggregate  amount  appropriated  for  the.se  projects  up  to  June  30, 
1891,  is  $267,500. 

The  funds  now  on  hand  will  be  used  up  before  new  appropriations 
can  become  available. 

(4)  Be8ult8.—Ui^  to  June  30, 1890,  a  total  of  $24o,498.43,  including 
outstanding  liabilities,  had  been  spent  in  all  upon  this  itnprovement, 
giving  a  moderately  well-cleared  channel  over  the  entire  length  of  the 
river,  allowing  an  8-foot  navigation  to  New  Berne  and  a  3-foot  naviga- 
tion to  Kinston  all  the  year;  also  a  fair  3-foot  navigation  to  Goldsboro 
during  9  months  per  year,  and  thence  55  miles  farther  to  Smithfield, 
occasionally. 

In  consequence  of  this  6  steamboat  lines  had  been  ])ermanently 
established  between  New  Berne  and  Kinston  and  running  occasionally 
24  miles  above  Kinston;  and  the  river  commerce  had  increased  from 
almost  nothing  up  to  over  $6,000,000  of  goods  transi)orted  per  year, 
showing  that  each  dollar  once  spent  on  this  improvement  has  been  ac- 
companied by  the  development  of  about  $18  of  anniml  commerce. 

The  navigation  of  this  river  was  obstructed  at  points  as  follows: 

Near  Kinston  this  river  was  crossed  by  the  Atlantic  and  North  Caro- 
lina Bailroad  on  a  drawbridge,  whose  draw  span  is  placed  upon  the 
shallow  side  of  the  river  instead  of  over  the  main  channel-way.  The 
present  improvement  will  probably  be  so  far  finished  in  a  few  years 
as  to  permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than 
will  then  be  able  to  pass  through  this  draw  opening.  All  the  steamer 
captains  so  far  heard  from  state  that  they  have  not  as  yet  been  de- 
layed from  want  of  water  at  this  draw  opening,  and  there  appears  no 
si)ecial  reason  for  a  change  in  the  position  of  the  draw  for  a  few  years. 
It  is  recommended  that  this  draw  be  permitteil  to  remain  in  its  present 
X>ositioit  for  the  present,  but  that  it  be  moved  to  the  channel  side  of 
the  river  as  soon  as  it  becomes  the  chief  serious  obstru(!tion  to  a  perma- 
nently increased  depth  of  navigation  between  New  Berne  and  Kinston. 

Near  Goldsboro  this  river  was  crossed  by  the  Wilmington  and 
Weldon  Bailroad  on  a  single-span  bridge  without  a  draw.  The  bottom 
of  the  bridge  was  about  17  feet  above  low  water.  The  channel  was 
said  to  be  partially  obstructed  by  a  pier  of  the  former  bridge.  Very 
few  steamers  had  so  far  reached  this  bridge,  although  the  river  was 
navigable  for  sevei^l  miles  above  Goldsboro.     It  is  recommended 
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that  this  bridge  be  permitted  for  the  present  to  remain  in  its  present 
condition,  the  owners  in  due  time  to  clear  away  the  obstructing  x>ortion 
to  the  old  pier  beneath,  and  to  furnish  a  suitable  hinge-joint  to  the 
smoke-stacks  of  all  steamers  using  regularly  this  x)ortion  of  the  river. 
Above  Goldsboro  and  below  Smithfield  there  were  six  county 
bridges  without  draws,  but  there  had  a-s  yet  been  no  navigation  de- 
manding draws.  When  needed  the  draws  will  undoubtedly  be  put  in 
by  the  county  authorities.  It  is  recommended  that  these  bridges  be 
permitted  for  the  present  to  remain  in  their  present  condition,  their 
owners  to  insert  draws  therein  whenever  needed  by  the  steamers. 

PRESENT  OPERATIONS. 

(5)  WarJc  of  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  $8,578,335  value 
of  United  States  plant,  $5,160. 

During  the  working  season  four  steam  hoisters  and  other  plant  were 
in  use  on  the  river. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  8i>e<*ify- 
ing  it  beforehand  and  measuring  it  afterwards,  all  work  was,  for  a<l- 
vantage  and  economy,  allowably  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

From  1st  to  20th  July,  1890,  work  of  jettying  was  pushed  as  rapidly 
as  possible.  From  29  to  27  miles  above  New  Berne,  14  sheet-pile  jet- 
ties (1,361  linear  feet)  were  built  in  place,  325  linear  feet  of  old  jetties 
were  removed,  6  guide  piles  were  driven,  10  mats  made  and  sunk,  anil 
33  logs,  1  3tump,  2  trees  were  removed  from  the  channel,  leaving  a 
passage  of  126  feet  clear  width,  and  from  3  to  4  feet  depth  at  low 
water.    Further  work  was  stopped  by  high  water. 

In  April,  1891^  a  snagging  plant  (2  hoisters  and  necessary  flats)  was 
towed  to  the  Wilmington  and  Weldon  Eailroad  Bridge  at  Goldsboro 
(about  95  miles  above  New  Berne),  reaching  the  Bridge  on  the  24th; 
and  in  June,  1891,  another  plant  (3  hoisters  and  necessary  flat^)  was 
towed  to  Kinston;  both  plants  working  downstream  from  these  points. 

Between  24th  April  and  30th  June,  1891,  from  23  miles  of  the  river 
between  New  Berne  and  Goldsboro  Kailroad  Bridge  (from  95  to  75 
mOes,  and  from  50  to  47  miles  above  New  Berne)  there  were  removetl 
as  follows:  From  the  channel,  487  logs,  598  stumps,  234  trees,  944  lar^o 
snags,  27  cords  small  snags,  325  linear  feet  of  old  jetty,  and  68  old  piles; 
from  the  banks,  506  trees  cut  and  pulled  back,  9  trees  trimmed,  107-3 
cords  brush  cut,  928  logs  rolled  back,  and  39  large  stumps  hoisted  aiul 
blasted. 

Minor  surveys  were  made  near  Quaker  Bridge  (111  miles  above  New 
Berne)  with  reference  to  cutting  a  passage  through  rocky  reefs  at  thivS 
point. 

Four  water  gauges  were  kept  during  the  year. 

Inspections  of  work  and  property  were  made  during  the  year. 

The  improvement  has  been  well  carried  on  under  the  immediate 
supervision  of  Superintendent  R.  Ransom,  whose  report  is  herewith 
.appended. 

The  work  of  the  past  year  has  much  improved  the  existing  fair  navi- 
gable condition  of  the  river  over  the  95  miles  between  New  Berne  and 
the  Goldsboro  Railroad  Bridge.  The  river  is  well  cleared  to  its  natural 
widths  and  depths.  The  commerce  of  the  river  is  steadily  increasing, 
otherwise  the  situation  remains  about  the  same  as  at  the  beginning  of 
the  fiscal  year. 
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The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$8,312^5  per  year,  about  328,462  tons. 

(6)  Recommendations  for  future  work, — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  approved 
and  adopted  projects,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation up  to  New  Berne  and  a  similar  4-foot  navigation  to  Kmston 
during  the  entire  year,  and  thence  a  similar  3-foot  navigation  to  Smith- 
field  during  9  months  of  the  year,  at  a  total  expense  of  $106,500  in 
addition  to  the  fands  available  June  30, 1891,  this  amount  to  be  appro- 
priated in  yearly  installments  of  as  much  as  $60,000  each.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  damage  to  unfinished  work,  extra 
superintendence,  and  the  deterioration  of  plant,  may  increase  the  cost 
of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Further  im- 
provement, so  as  to  extend  the  navigation  above  Smithfield,  or  so  as  to 
increase  the  depth  of  water  or  length  of  time  of  such  navigation  below 
Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  river  ia  in  the  coUeotion  district  of  Pamlico,  N.  C. 

Money  sUttemenf. 

July  1, 1890,  balance  unezpendod $4, 076. 81 

Proceeds  of  sale 175.90 

Amount  appropriated  by  act  approved  September  19, 1890 20, 000. 00 . 

24, 252. 71 
Jnne  30, 1891,  amount  expended  during  fiscal  year 9, 378. 26 

July  1, 1891,  balance  unexpended 14, 874. 45 

July  1, 1891,  outstanding  liabilities 1,275.31 

July  1, 1891,  balance  available 13,599.14 

f Amount  (estimated)  required  for  completion  of  existing  project 106, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    60, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


• 


repokt  of  mr.  k.  baxsom,  superintendent. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  SO,  1891, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving Neuse  River,  North  Carolina,  during  the  fiscalyear  ending  June  30,  1891 : 

During  July  last  jettying  was  in  progress  near  Biddlo's  Landing,  and  1,361  linear 
feet  were  built  that  month.  Thirty-three  logs,  1  stump,  2  trees,  16  large  snags,  6 
oords  of  small  snags,  and  68  old  piles  were  removed  in  order  to  put  in  Jetties. 
The  progress  map  for  that  month  indicates  the  location  of  the  jetties. 

Less  than  $300  remained  available  at  the  end  of  the  month  and  operations  were 
suspended,  and  the  plant  was  laid  up  until  Novem])er,  when  the  new  appropriation 
became  available.  AH  our  plant  greatly  needed  repairs,  and  as  soon  as  possible  work 
-was  begun  upon  it  to  put  it  in  serviceable  condition. 

In  April  2  hoisters,  2  quarter  boats,  2  storehouses,  and  3  flats,  with  row  boats,  in 
charge  of  Overseer  fe.  J.  Bell,  were  towed  by  United  States  steamer  H.  G.  Wright, 
from  New  Berne  and  Biddle's  Landing  to  the  Wilmington  and  Weldon  Railroad,  94 
luiles.    About  20  days  was  consumed  in  making  the  transfer. 

On  April  24  work  of  clearing  channel  and  bank  wa.s  hi-gnn  at  Wilmington  and  Wel- 
«luu  Railroad  Bridge,  ami  has  progressed  downstream  to  mile  po«t  75,  and  on  June 
11, 3  hoisters  and  necessary  quarters  and  fiats,  in  charge  of  Overseer  Herman  Bryan, 
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were  towed  to  Kinston,  clearing  channel  and  banks  from  that  point  to  the  forty ^aev- 
enth  mile  pOst. 

Oyer  this  distance^  up  to  end  of  June/ 454  logs,  928  large  snaes,  597  stnmpa,  and 
232  trees  and  21  cords  small  snags  were  removed  f^om  channel,  and  107^  cords  of 
brush  cut,  39  stumps,  506  trees  cut  and  pulled  back,  9  trees  trimmed  and  log^s  cut 
and  rolled  back  from  the  banks.  The  work  has  been  well  done  and  the  river  is 
entirely  free  over  this  distance  from  obstructions. 

Sixteen  thousand  dollars  was  allotted  on  the  15th  November  to  be  expended  by 
me  upon  this  improvement. 

The  amounts  expended  during  the  year  are  as  follows : 

Construction  and  repair  of  plant $991.93 

Purchase  of  property  (rope,  tools,  etc. ) 445.  8K 

Water-gauge  observatiou 30.  (X) 

Superintendence 1, 210.  95 

Labor  and  supplies 3,830.  22 

Total 6,508.98 

Tide  gauges  have  been  kept  at  Smithfield  and  other  points  of  work. 

It  is  proposed  to  continue  the  work  of  clearing  thoroughly  the  stream  of  all 
obstructions  below  the  Wilmington  and  Weldon  Railroad,  and,  when  the  stage  of 
water  will  permit,  to  resume  jettying  below  the  mouth  of  Contentnia  Creek,  and 
complete  the  original  plan  as  determined  as  far  down  as  Anderson's  Landing. 

Aner  this  season,  if  the  stage  of  water  permits  fair  work,  the  Neuse  River  will  be 
in  fairly  good  boating  condition  from  the  Wilmington  and  Weldon  Railroad  to  Xew 
Berne,  94  miles,  and  thence  to  its  mouth.  It  receives  the  commerce  of  the  Treat  at 
New  Berne,  and  the  Contentnia  Creek  30  miles  above  New  Berne,  and  Swift  Creek 
8  miles  above  New  Berne. 

While  it  is  with  great  difficulty  that  we  obtain  such  accurate  data  bs  we  desire,  I 
am  confident  that  uiere  has  been  in  the  past  year  an  increase  of  tonnage  of  from  25 
to  33  per  cent,  over  the  year  previous,  and  from  $2,000,000  to  $3,000,000  increase  in 
value  of  its  commerce. 

When  Ocracoke  Inlet  shall  have  been  improved  other  work  may  and  probably  will 
be  needed  in  its  lower  waters  to  deepen  the  channel  of  the  Neiise.  And  attention 
should  be  given  now  to  the  channels  near  this  place,  facilitating  the  navigation  to 
accommodate  the  increasing  traffic. 

I  heartily  commend  an  appropriation  for  the  improvement  of  Swift  Creek,  a  tribu- 
tary stream  leading  to  the  tliriving  town  of  Vanceboro  and  a  rich  farming  country 
above  that  place. 

The  demand  for  lumber  has  brought  into  prominence  the  value  of  the  timber  upon 
the  upper  Neuse.  Until  lately  advantage  was  not  attempted  to  be  taken  of  the  mi- 
provement  made  8  or  10  years  ago  over  this  part  of  the  nver,  i.  «.,  from  Goldsboro  to 
Smithfield.  Now  the  inhabitants  appreciate  its  importance,  and  I  can  justly  com- 
mend attention  to  the  wants  of  the  people  of  this  part  of  the  State  and  recommend 
an  appropriation  for  the  removal  of  the  bad  stone  shoals  near  Quaker  and  Cox 
bridges,  and  of  those  constantly  occurring  obstructions  incident  to  streams  through 
alluvial  regions. 

You  need  no  suggestions  from  me  as  to  the  amounts  proper  for  these  severiA  objects, 
but  liberality  in  appropriations,  such  as  will  permit  the  speedy  completion  of  the 
improvements,  would  be  the  wisest  and  most  economical. 

wooden  jetties  are  necessarily  perishable  and  need  constant  repairs.    My  last  re- 
port called  attention  to  the  needs  in  this  direction  upon  this  river.    Another  year 
without  attention  to  them  emphasizes  my  recommendations,  which  I  here  most  re-  ' 
spectfully  but  urgently  repeat. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom,  Stiperintendent, 

Capt.  W.  H.  Bdcby, 

Carps  of  Engineere,  XJ,  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1878  all  navigation  above  New  Berne  was  restricted  to 
one  small  steamer  which  ran  irregularly  during  the  high- water  season,  carrying 
about  2,000  bales  of  cotton  per  year  ($80,000). 

At  present  seven  steamers  run  regularly  over  parts  of  the  river  above  New 
Berne,  sometimes  as  far  as  to  the  railroad  near  Goldsboro  {95  miles  above  New  Berne), 
carrying  to  New  Berne  cotton  and  other  products  of  the  country,  their  return  freight 
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being  manufactured  gooda,  fertilizers;  and  articles  of  fi^eneral  merchandise.  Fiye 
steamers  ran  regularly  over  the  lower  river,  going  to  iSlizaheth  City^Norfolk,  and 
Baltimore. 

The  rates  of  transportation  are  estimated  to  be  from  25  to  70  per  cent,  less  than 
in  1878 ;  for  example;  the  freight  on  cotton  is  now  75  cents  per  bale  by  steamer 
when  formerly  it  was  $2.75  per  bale  by  wagon.  Insurance  rates  have  fallen  about 
30  per  cent.,  and  marine  insurance  is  not  now  considered  necessary  above  New 
Berne.  Each  dollar  so  far  spent  upon  the  improvements  has  been  accompanied  by 
the  development  of  about  $19  of  annual  commerce.  The  eftect  of  the  improvo- 
ments  made  on  the  Neuse,  Trent,  and  Contentnia  rivers  is  best  shown  by  the 
growtli  of  commerce  of  New  Berne,  the  port  of  entry  for  all  this  traffic. 

All  this  combined  commerce  passes  over  the  portion  of  the  Neuse  below  New 
Borne. 

The  commerce  of  New  Berne,  N.  C,  for  the  year  ending  December  31, 1890,  is  esti- 
mated as  follows: 


Claas  of  goods. 


Cotton  and  products 

Rice 

Vegetable^  and  truck — 
Live  stock  and  produeta. 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  nrodnots 

General  mercnandise 


Exports. 


$1, 542, 280 

20,000 

377, 100 

24,400 

335,200 

83, 875 

1, 795, 600 

383,750 


Imports. 


$3,750,000 


Total :...     4,562,205 


3,750,000 


Total. 


11,542,280 

20,000 

»77,100 

24,400 

335,200 

83,875 

1,795,600 

4,133,750 


Tonnage. 


0,680 

445 

16,900 

130 

3,770 

3,200 

253,00(1 

41,837 


8,312,205        828,462 


Gain  over  last  year,  $1,843,102;  tons,  141,824. 

Transportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  R.  Ransom, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents^  custom-house  officials,  and  prominent  shippers  and  merchants. 


Commerce  at  present,  as  above  shown 

Commerce  beiom  the  improvement  began i 

Development  of  commerce  since  beginning  of  the  improvement 

Expeniled  on  improvement  of  Trent,  Xeuse,  and  Contentnia  Creek,  up  te  De- 
cember 31 , 1 890 , 

Development  of  annual  commerce  for  every  dollar  si>ent  on  the  improvements 


Amount. 


]{s8, 312, 205 
2,000,000 
6,312,205 

344,315 
19 


Tons. 


328,462 
*75.000 
253,462 


*  Estimated. 


L  11* 


IMPROVEMENT  OP  INLAND  WATER-WAY  BETWEEN  NEW  BERNE  AND 
BEAUFORT  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE, 
AND  NEWPORT  RIVERS. 

HISTORY  OP  PAST  OPERATIONS. 

(1)  References  to  past  reports. — ^Forori^nal  estimates  and  description, 
see  page  894,  Annnal  Eeport  for  1880;  for  special  history  of  past  work, 
see  page  985,  Annual  Eeport  for  1886;  for  map  of  route,  see  page 
1130,  Annual  Eeport  of  1890;  and  for  maps  of  work  done,  seepage  10G2 
Annual  Eeport  of  1889. 

(2)  Original  conditioii. — ^The  inland  line  of  navigation  from  New  Berne 
to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  was  es- 
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tablished  in  about  1826,  and  was  used  thereafter  by  small  craft  until 
about  1866,*  when  its  locks  broke  down  and  the  route  was  abandoned. 
This  line,  about  39  miles  in  total  length,  extends  from  Kew  Berne  about 
21  miles  down  the  Neuse  River,  6  miles  up  Clubfoot  River,  3  miles 
through  the  Clubfoot  and  Harlowe  Canal,  4  miles  down  Harlowe  River, 
and  6  mfles  through  lfewi)ort  River  to  Beaufort  Harbor.  About  1880 
the  line  was  reox>ened  by  the  New  Berne  and  Beaufort  Canal  Company. 
When  placed  under  governmental  improvement  in  1885  this  route 
allowed  the  passage  of  small  boats  of  15- feet  width  and  3-foot  draft; 
but  the  commerce  was  then  practically  nothing. 

(3)  Plan  of  improvement — ^The  original  project  of  1883  reported  this 
route  via  Clubfoot,  Harlowe,  and  Newport  rivers  as  worthy  of  improve- 
nient,  providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward,  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  by 
the  cost  of  a  tide  lock  and  the  canal  company's  franchise.  A  modified 
project  of  1884  for  the  expenditure  of  the  ftinds  at  that  time  available 
as  continued  to  date  proprosed  to  widen  and  deepen  Harlowe  Creek 
so  as  to  secure  a  through  canal  of  5-foot  depth  at  mean  low  water  and 
of  30-foot  bottom  width  from  the  mouth  of  Harlowe  Creek  upward  4 
miles  to  its  head,  and  to  use  the  remaining  funds  upon  similar  works 
on  Clubfoot  River. 

The  total  final  cost  of  the  latter  (1884)  project  (including  also  the 
completion  of  the  canal)  so  as  to  secure  a  channel  30  feet  wide  and  5 
feet  deep  at  low  water  from  the  Keuse  River  through  to  ITewport  River, 
adapted  to  the  existing  navigation  of  the  Neuse  River  desiring  pas- 
sage by  this  route  to  Beaufort  Harbor,  was  estimated  in  1886  to  be 
$92,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $35,000. 

(4)  Eesult8.—U^  to  June  30, 1890,  a  total  of  $26,603.12,  including  out- 
standing liabilities,  had  been  expended  in  all  upon  this  improvement,  in 
necessary  surveys^  in  the  removal  of  the  worst  logs  and  stumps  in  the 
existing  channel,  m  dredging  the  creek  for  a  short  distance  to  fiill  dimen- 
sions, and  in  clearing  it  over  its  entire  length  to  a  width  and  depth 
suflftcient  to  allow  the  passage  of  small  sail  boats  of  as  great  draft  as 
could  pass  through  the  canal 

In  consequence  of  this,  several  hundred  sailboats  had  passed  through 
the  canal,  and  the  commerce  of  this  route  had  already  reached  about 
$200,000  per  year,  and  is  rapidly  increasing.  Rates  of  transportation 
between  New  Berne  and  Beaufort  had  dropped  about  25  per  cent.  sinc« 
the  improvements  has  commenced ;  and  each  dollar  once  spent  upon  this 
improvement  has  been  accompanied  by  the  development  of  more  than 
$7  of  annual  commerce. 

The  navigation  of  this  route  was  not  obstructed  by  bridges  without 
draws. 

The  funds  at  present  available  have  been  retained  to  await  develop- 
ments as  to  the  proposed  action  of  the  corporation  owning  the  JSTew  Berne 
and  Beaufort  Canal,  connecting  Harlowe  Creek  with  Clubfoot  Creek. 
Verbal  statements  of  the  former  president  of  this  canal  company  and  of 
the  present  governor  of  the  State  of  North  Carolina  tend  to  show  that 
the  canal  company  has  in  the  past  few  years  received  from  the  State  of 
North  Carolina  a  present  of  enough  money  to  put  the  canal  in  good 
navigable  condition  5  but;  that  it  was  not  willing  to  cede  even  the  canal 
to  the  United  States,  except  in  return  for  an  £^ditional  large  sum  of 
money. 
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A  new  canal,  paralleling  the  old  one,  now  apx)ear8  from  several  points 
of  view  to  be  preferable  to  the  old  one,  unless  the  latter  is  ceded  to  the 
United  States  free  of  charge. 

PBESENT  OPBBATIONS. 

(5)  WorJc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditores,  including  outstanding  liabilities,  $476.28;  value 
of  United  States  plant,  $420. 

Owing  to  its  variable  features  and  to  the  diflOlculty  of  properly  speci- 
fying it  beforehand  and  measuring  it  afterwards,  all  minor  work  was, 
for  advantage  and  economy,  allowably  done  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

The  results  produced  by  tiie  sheet-piling  built  in  place  in  the  lower 
creek  have  been  very  satisfactory.  Sixty  linear  feet  of  new  jetty  have 
been  built  and  3,390  linear  feet  of  these  jetties  have  been  riprapped 
with  oyster  shells.  ' 

In  August,  1890,  all  active  operations  in  the  field  were  suspended, 
and  work  has  since  been  confined  to  of&ce  duties  and  minor  work  await- 
ing cession  of  the  canal. 

The  work  of  this  improvement  during  the  year  has  been  efficiently 
carried  on  under  the  immediate  supervision  of  Assistant  Engineer  W. 
n.  Chadboum,  jr.,  whose  report  is  herewith  appended. 

Inspections  of  the  property  and  work  were  made  during  the  year. 

The  work  on  Harlowe  Creek,  formerly  the  narrowest  and  most  dan- 
gerous part  of  this  canal  route,  has  completed  an  excellent  channel  for 
5-feet-draft  boats  the  entire  length  of  Harlowe  Creek,  and  has  made 
the  Government  portion  (the  ends)  of  this  route  fuUy  equal  to  the  cen- 
tral portion,  now  owned  by  private  parties. 

Many  small  schooners  now  make  daily  use  of  this  route,  and  prepara- 
tions are  being  made  to  add  steam  service.  The  commerce  of  the  route 
is  rapidly  increasing.  Otherwise  the  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  commerce  of 
$290,000  per  year,  about  14,000  tons. 

This  commerce  would  have  easily  reached  $300,000  per  year  had  it 
not  been  for  the  insufficient  depth  of  the  canal  owned  by  private  par- 
ties, forcing  vessels  to  use  the  Core  Sound  route. 

(G)  Recommendations  for  future  woric, — It  is  recommended  that  this 
improvement  be  extended  in  general  accord  with  the  projects  of  1883 
and  1884  over  the  whole  distance  through  the  Kew  Berne  and  Beaufort 
Canal,  as  well  as  through  Clubfoot  Eiver  and  Harlowe  Creek,  so  far  as 
to  secure  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bot- 
tom width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 
River,  thus  completing  a  5-footnavigationfrom]N"ew  Berne  to  Beaufort, 
at  a  total  expense  of  $57,000,  in  addition  to  the  fimds  available,  June  30, 
1891,  this  amoimt  to  be  appropriated  in  one  sum;  but  that  no  new  funds 
he  made  available  until  this  canal  shall  he  ceded  to  the  United  States  free 
of  charge. 

SmaUer  yearly  appropriations,  involving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence  and  the  deterioration  of  plant,  may  increase  the 
cost  of  the  work  by  from  $1,500  to  $4,000  per  appropriation. 

A  personal  inspection  of  this  route  in  1885  revealed  the  worthiness  of 
this  improvement.    If  well  opened  this  line  would  be  of  much  value  as 
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a  connectiBg  link  between  Pamlico  Sound  and  Beaufort-  Harbor,  and 
would  complete  an  otherwise  already  existing  inland  navigation  from 
the  Chesapeake  to  Beaufortj  K.  C.  The  dangers  of  ocean  travel  around 
Cape  Hatteras  and  Cape  Lookout  are  so  great  that  some  such  5-foot 
navigation  for  smaU  vessels  appears  necessary  between  Pamlico  Sound 
and  Beaufort  Harbor,  and  no  similar  navigation  can  be  secured  by  any 
other  existing  route  except  at  greatly  increased  expense.  Further  im- 
pix)vement  over  this  route  so  as  to  secure  a  channel  of  more  than  5  te^t 
depth  at  low  water  is  not  recommended  for  the  present. 

After  this  improvement  is  completed,  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

This  water-way  is  in  the  coUection  difitrict  of  Pamlico  and  Beanfbrt,  N.  C. 

Money  statement 

July  1, 1890,  balance  unexpended , $8,401.88 

June  30, 1891,  amount  expended  duiing  fiscal  year 481. 28 

July  1,  1891,  balance  unexpended 7,920.60 

{Amount  (estimated)  required  for  completion  of  existing  project 57,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    57, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  w.  h.  chadbourn,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Beaufort,  N.  C,  June  SO,  1S91. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  water  way 
between  New  Berne  and  Beaufort,  N.  C,  during  the  fiscal  year  ending  June  30, 1891: 
This  water  way  has  been  in  my  charge  since  January  23,  1891. 
Work  has  been  entirely  suspended  on  this  water  way,  awaiting  action  on  the  part  of 
the  private  company  owning  the  Naw  Berne  and  Beaufort  Canal,  forming  a  nart  of 
this  water  way.     At  present  the  approaches  to  the  canal  are  reported  to  have  a 
greater  depth  of  water  than  the  shoalest  part  of  the  canal  itself. 

Owing  to  the  small  amount  of  money  at  my  disposal  I  have  made  no  examination 
of  this  water  way  or  inspection  of  the  work  done  by  the  United  States  in  previous 
yeai's. 

There  has  been  a  decrease  in  tonnage  passing  through  this  water  way  owing  to  the 
canal  being  obstructed  by  a  dredce  operating  for  the  canal  owners. 
No  new  Unes  of  transportation  have  been  established  during  the  year. 
Very  respectfully,  your  obedient  servant^ 

W.  H.  Chadboitrn,  Jr., 

AssUtant  Unginear* 
Capt.  W.  H.  BixBY, 

Corps  of  Engineers,  U,  8.  A, 


COMMSRCIAI.  STATISTICa. 

When  work  commenced  on  this  improvement  in  1883  there  was  no  navigation  or 
commerce  by  this  route. 

At  present  vessels  drawing  3^  feet  make  regular  trips,  except  when  prevented  by 
slides,  caves,  and  consequent  insufficient  depth  in  the  New  Berne  and  Beaufort  Canal 
(owned  by  private  parties  as  above  stated). 

The  improvement,  though  quite  recent  and  still  incomplete,  has  already  brought 
about  a  reduction  of  about  25  per  cent,  in  freight  charges  between  New  Berne  and 
Beaufort,  and  each  dollar  so  far  spent  upon  the  improvement  has  been  accompanied 
by  the  development  of  about  $11  of  annual  commerce. 

This  water  way  affords  a  short  nearly  direct  route  to  all  vessels  able  to  use  it,  firom 
Pamlico  Sound,  Neuse  River,  and  their  tributaries,  to  Beaufort  Harbor,  Core  and 
Bogue  Sounds,  White  Oak  Kiver,  and  the  ocean.    It  completes  the  existing  line  of 
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inland  navigation  from  Chesapeake  Bay  to  Beanfort  Harbor,  and  its  final  completion 
will  insure  a  good  5-foot  navigation  at  low  water  between  these  points,  avoiding  the 
dangers  of  Hatteras  and  Lookout  and  the  shoals  of  Core  Sound. 

Duiine  the  past  year  traffic  by  this  route  was  much  hindered  and  interfered  with 
by  a  dredge  in  the  above-mentioned  canal,  which  prevented  the  passage  of  boats  for 
a  great  portion  of  the  year  so  that  many  vessels  which  would  have  used  this  water 
way  were  compelled  to  adopt  the  longer  route  through  Core  Sound.  As  this  Core 
Sound  commerce  is  mainly  a  commerce  between  New  Berne  and  Beaufort,  and  ap- 
pears in  no  other  report,  it  is  deemed  only  fair  to  include  it  in  the  commercial  sta- 
tistics of  this  water  way  between  New  Berne  and  Beaufort.  . 

The  commerce  for  the  year  ending  Slst  December,  1890,  is  estimated  as  follows  : 


Class  of  goods. 


Cotton  BXkd  products 

Tobacco 

Bice 

Grains  and  forage 

Vegetables  and  tmck 

Live  stock  and  products. 

Pish,  oysters,  etc 

Naval  stores 

lairober  and  products 

Fertilisers 

Machinery 

General  merchandise 

Sundries 


Exports. 


Actually  passing  over  this  water  wa^^ 

Commerce  through  Core  Sound  which  would  have  passed 
over  this  water  way  had  canal  been  open 


Grand  total. . 


$50,000 


2,000 
1,000 
5,000 
2,  500 
10,  (HH) 

7.m>0 
5,500 
3, 000 


5.000 
1,000 


08,000 
70,000 


168,000 


Imports. 


$1,000 
"5,600 


1,500 
31,000 


A  000 
79,000 


122,000 


TotaL 


$60,000 
1,000 
2,000 
5,000 
6,000 
8,000 

16,000 
7,000 

•5,600 
3,000 
1,600 

86,000 
1,000 


141,000 
U9,000 


200,000 


Tonnage. 


816 

6 

45 

800 

280 

60 

1,750 
276 

1,000 
160 
100 

1,650 
200 


6.980 
7.020 


14,000 


Gain  over  last  year,  $90,075  ;  tons,  4,848. 

Transportation  lines  established  during  year,  none. 

The  above  statist!  cs  are  based  mainly  itpon  reports  of  Assistant  Engineer  William  H. 
Chadboum,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Amount.     Tons. 


The  commerce  atpresent  as  above  shown  is 

The  commerce  before  the  improvement  began  was  . . . , 

The  development  of  commerce  since  beginning  of  the  improvement  is 

Expended  on  improvement  up  to  Slst  December,  1800 

The  development  of  annual  commerce  for  every  dollar  spent  on  the  improvement  is. 


$290,000 

Nothing. 

290,000 

27,079 

11 


14,000 


14,000 


L  12. 

IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  description  of  harbor,  see 
pages  1013-1017,  Annual  Eeport  of  1881 ;  for  special  history  of  past 
work,  see  page  989,  Annual  Eeport  of  1886,  and  for  maps  of  harbor,  see 
page  1076,  Annual  Eeport  of  1885,  and  page  1136  of  1890. 

(2)  Original  condition, — ^Beaufort  Harbor,  at  the  eastern  terminus  of 
the  Atlantic  and  Korth  Carolina  Eailroad,  is  the  only  harbor  of  any 
importance  between  Chesapeake  Bay  and  Wilmington,  *K.  C,  a  distance 
of  over  300  miles.  It  is  especially  valuable  as  the  natural  outlet  to  the 
inland  commerce  of  northern  and  middle  Forth  Carolina,  and  as  a 
natural  harbor  of  refuge  to  vessels  overtaken  on  this  most  exposed 
portion  of  the  Atlantic  coast.    If  its  channel  were  marked  by.  range 
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lights  it  would  bo  one  of  the  easiest  harbors  to  enter  between  the  Ches- 
apeake and  Savannah. 

When  placed  under  pfovernmental  improvement  in  1880,  this  harbor 
possessed  a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water, 
with  an  average  rise  and  fall  of  tide  of  3  feet.  At  ihia  time,  however, 
the  harbor  entrance  was  rapidly  deteriorating,  its  width,  measured 
from  Fort  Macon  Point  to  Shackleford  Point,  having  increased  500  feet 
between  the  years  1864  and  1880  and  900  feet  more  between  the  yeai-s 
188(f  and  1881,  and  its  bar  having  rapidly  and  proportionately  shoaJed. 
From  the  bar  the  harbor  possessed  a  channel  of  25  feet  depth  for  3.7 
miles  up  to  the  Atlantic  and  North  Carolina  Railroad  Wharf  at  Morehead 
City,  and  a  branch  channel  of  9  feet  depth  for  0.6  miles  up  to  Bulkhea^l 
Channel,  and  of  2  feet  minimum  depth  for  0.6  miles  furtiier  to  the 
wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good  wharfage 
of  7  feet  depth  and  1,800  feet  length.  Its  commerce  is  now  estimated 
to  have  been  about  $1,000,000. 

(3)  Plan  of  improvement. — ^The  original  project  of  1881  proposed  to 
stop  the  erosion  at  Shackleford  Point  by  jetties;  to  extend  the  9-foot 
depth  of  water  from  Bulkhead  Channel  to  Beaufort  City  by  a  cutting 
200  feet  wide,  and  thence  to  dredge  a  6-foot  channel  100  feet  wide  to 
Iforth  River  and  Core  Sound  for  the  accommodation  of  the  small  craft 
of  the  neighboring  sound.  The  projects  of  1881, 1882,  and  1884,  as  con- 
tinued to  date,  proposed  to  secure  this  harbor  by  stopping  furtlier  ero- 
sion of  the  sand  banks  at  Shackleford  Point  and  Fort  Macon  Point,  and 
thus  stopping  further  deterioration  of  the  bar  entrance,  and  proposed 
to  open  a  7-foot  channel  100  feet  wide  to  Beaufort  City.  A  personal 
examination  of  the  locality  and  work  in  1884  revealed  the  need  of  such 
work  and  its  importance.  Inadequate  yearly  appropriations  and  tiieir 
consequences  (the  alternate  disorganization  and  reorganization  of  work- 
ing parties,  damage  to  unfinished  work,  extra  superintendence,  and  de- 
terioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 

The  total  final  cost  of  this  work  was  estimated  in  1887  at  $163,000. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1891,  is  $140,000. 

The  funds  now  on  hand  will  all  be  use.d  up  before  new  appropriations 
can  become  available. 

(4)  Results.— Up  to  June  30, 1890,  a  total  of  $122,034.43,  including  out- 
standing liabilities,  had  been  spent  in  all  upon  this  improvement  in  suc- 
cessfully stopping  the  erosion  of  Shackleford  Point  and  Fort  Macoii 
Point,  in  arresting  the  shoaling  upon  this  bar,  and  in  making  a  carefiil 
survey  of  the  present  condition  of  the  harbor  entrance  preparatory  to 
the  definite  location  of  further  works. 

Ko  special  improvement  of  depth  of  water  was  thereby  expected  or 
obtained,  but  the  retrograde  movement  had  been  in  general  arrested, 
the  old  shoue  lines  had  reformed  to  a  considerable  extent  as  desired, 
and  the  former  good  condition  of  the  harbor  entrance  was  being  rapidly 
established.  The  commerce  was  then  about  $2,150,000  of  goods  ex|)orte(l 
and  imported,  showing  that  every  dollar  once  spent  upon  this  improve- 
ment has  been  accompanied  by  the  development  of  about  $10  of  annual 
commerce. 

PRESENT  OPERATIONS. 

(5)  WorTc  of  past  year. — The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilitiCvS,  $1,638,915  value 
of  United  States  plant,  $3,025. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
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injQT  it  beforcjhaud  and  measuring  it  afterwards,  all  minor  work  wa«,  for 
advantage  and  economy,  allowably  done  by  hired  labor  and  the  pur- 
chase of  materials  in  open  market. 

Contracts  for  work  under  new  appropriations  with  the  Alabama 
Dredging  and  Jetty  Company  were  approved  in  January,  1891,  work 
to  commence  on  or  before  3d  July,  1891,  or  upon  completion  of  contract 
work  on  Bogue  Sound. 

At  Shackleford  Point  there  are  now  about  8,000  linear  feet  of  move- 
able catch-sand  fencing,  and  at  Fort  Macon  Point  about  4,000  linear 
feet.  These  fences  were,  from  time  to  time,  raised  a  foot  or  two  as  sand 
accumulated  about  them,  this  accumulation  being  found  to  take  place 
very  rapidly  and  in  a  highly  satisfactory  manner. 

Two  hundred  and  eighty  linear  feet  of  brush  and  stone  revetment  were 
built  at  Shackleford  Point  across  a  small  slough. 

During  the  year  several  minor  surveys  have  been  made  of  past  work 
and  or  the  shore  lines  at  both  Shackleford  Point  and  Fort  Macon  a^  a 
check  upon  the  effect  of  past  work,  and  to  obtain  data  for  the  proper 
prosecution,  record,  and  comparison  of  future  work. 

Inspections  of  property  and  work  were  made  several  times  during  the 
year.  These  inspections  showed  marked  successful  results  at  all  the 
jetties,  brash  and  stone  revetments,  and  fences  and  crib  work  of  past 
years.  The  shore  line  is  now  rapidly  building  out  towards  the  ocean  at 
points  where  it  formerly  was  cutting  away  the  most  quickly. 

The  work  of  this  improvement  during  the  past  year  has  been  vigor- 
ously and  very  efficiently  carried  on  under  the  immediate  supervision 
of  Assistant  Engineer  W.  H.  Chadbourn,  jr. 

The  work  of  the  past  year  has  much  assisted  in  the  preservation  of 
this  harbor.  The  channel  cut  through  Beaufort  City  Shoal  has  widened 
considerably  under  the  influence  of  the  tidal  scour,  and  now  affords  an 
easy  route  from  the  entrance  of  the  harbor  to  the  city  wharves. 

Most  of  the  jetties  have  been  raised  to  about  the  high- tide  line. 

The  shore  revetments  have  assisted  in  the  preservation  of  the  beach, 
and  the  sand  fences  have  been  markedly  successfol  in  building  up  the 
area  reclaimed  from  the  ocean. 

The  Shackleford  Channel  and  the  available  depth  on  the  bar  have  both 
been  greatly  improved. 

Shackleford  Point  is  rapidly  moving  back  to  its  best  condition  of 
nearly  50  years  ago.  Otherwise  the  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$2,324^00  per  year  (about  46,675  tons). 

(0)  Kecommendationa  for  future  work, — ^It  is  recommended  that  the 
present  approved  projects  be  completed  so  far  as  to  thoroughlv  protect 
Shackleford  and  Fort  Macon  i)oint«  from  further  erosion,  and  to  dredge 
a  reduced  channel  of  100  feet  width  and  7  feet  depth  at  low  water  from 
Bulkhead  Channel  entirely  through  to  Beaufort  City,  at  a  total  expense 
of  *23,000,  in  addition  to  the  funds  available  on  June  30, 1891,  this 
amount  to  be  appropriated  in  one  sum  during  the  next  year.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  deterioration  of  unfinished  work,  extra 
superintendence,  and  detorioranon  of  plant,  may  increase  the  cost  of  the 
work  by  from  $3,000  to  J5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  so  as  to 
secure  to  Beaufort  City  a  channel  of  over  7  feet  depth  at  low  water 
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from  Bulkliead  Chaimel,  is  not  recommended  at  present.  This  improve^ 
ment'  once  thoroughly  completed  should  be  permanent. 

The  harbor  entrance  needs  a  pair  of  range  lights  visible  to  a  distance 
of  6  miles.  It  wonld  then  be  of  great  value  as  a  harbor  of  refiige.  The 
least  depth  of  water  in  this  bar  could  probably  be  easily  increased  to 
18  feet  at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830;  $500,(M>0 
spent  in  a  single  jetty  on  the  east  side  of  the  entrance  would  probably 
cover  the  entire  cost  of  this  increase  of  depth. 

Beaufort  is  a  port  of  entry. 

Money  statement 

July  ly  1890,  balance  unexpended $3^140.04 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000.  w 

18, 140.  m 
June  30,  1891,  amount  expended  during  fiscal  year l,680.r«3 

July  1,  1891,  balance  unexpended 16,45(1.51 

July  1,  1S91,  outstaudiug  liabilities $132.85 

July  1,  isijl,  amount  covered  by  uncompleted  contracts 12, 000. 00 

12,1S2.*C, 

July  1,  1891,  balance  available 4,326.66 

(  Amount  (estimated)  required  for  completion  of  existin/j  project 23, 000.  W 

J  Amouu  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  23,  000,  W 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1«66  and  1867. 


Ahatraot  of  proposals  for  dredging  harbor  at  BeanfortyN,  C,  opened  at  IS  o'elocit,m., 
December  16,  1890,  hy  Capt.   W.  H,  Bixby,  Corps  of  Engine^s. 


Ko. 

Name  and  address  of  bidder. 

Price  bid.     • 

Semarka. 

1 

2 
8 

Chester  T.  Caler,  Norfolk,  Va  . . . . 

Skinner  &  Wallace,  Wilming- 
ton, N.  C. 

Alabama  Dredging  and  Jetty  Co., 
Mobile,  Ala. 

39  cents  per  cubic  yard,  in  scows. . 

37  cents  per  cubic  yard,  in  scows. . 
33^  cents  per  cubic  yard,  in  soows. 

30,   1801;    150    to  rv^ 
_yard8  daily. 
Witbin  e  months;   l.f« 
_yard«  weekly. 
T9^ithin  5  months;  1a« 

yards  weeklv. 

Amount  of  dredging  bid  for,  $10,000  to  $12,000. 

Recommended  to  be  aAvarded  tc^bidder  No.  3,  Alabama  Dredging  and  Jetty  Oojs- 
pany. 

There  is  available  for  the  work  of  improving  harbor  at  Beaufort,  N.  C,  the  sum  oi 
$17,000. 


REPORT  OP  MR.  W.  H.   CHADBOURN,  JR.,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  SO,  1S91, 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  U 
the  harbor  at  Beaufort,  N.  C,  during  the  fisc^il  year  ending  June  30, 1891. 

This  harbor  has  been  in  my  charge  since  January  28,  1891. 

No  dredging  has  been  done  in  this  harbor  during  the  year,  but  a  contract  was  m«df 
December  24,  18iK),  with  the  Alabama  Dredging  and  Jetty  Company  for  from  $10.0U' 
to  $12,000,  work  to  begin  not  later  than  July  1, 1891. 

Examinations  have  been  made  of  the  dredging  done  in  former  years,  and  it  vaa 
found  to  be  in  good  condition,  but  slowly  scouring  on  both  sides  and  bottom. 
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Until  May  15,  1891,  a  regular  force  of  two  men  were  kept  busily  at  work  raiBinjf 
the  sand  fences  at  both  Fort  Macon  and  Shackleford  points,  and  a  large  amount  of 
sand  has  been  accumulated  on  what  was  formerly  a  low  flat  beach. 

Minor  sniveys  have  been  made  of  the  low-tide  beach  line  at  Shackleford  Point  and 
of  Shoal  L  at  Beaufort. 

The  expenditures  under  my  direction  hare  been: 

For  superintendence  and  surveys $162.31 

For  manual  labor 334.03 

For  purchase  and  repair  of  property 40. 21 

Total 536.55 

Very  respectfully;  your  obedient  servant, 

W.  H.  Chadboukn,  Jr., 

Aasistant  Engineer. 
Capt.  W.  H.  BiXBT, 

Carps  of  Engineers,  U,  S.  A. 


COMMBRCIV'  STATISTICS. 

When  this  improvement  was  commenced,  in  1881,  the  sand  banks  which  limit  the 
width  of  the  harbor  entrance  were  rapidiy  wearing  away  (a  sixth  of  a  mile  in  1  year), 
and  the  harbor  entrance  bar  was  rapidly  shoaling.  The  commerce  is  estimated  to 
have  then  been  about  $1,000,000. 

No  marked  improvement  was  expected  or  has  been  obtained  in  commerce  or  navi- 
gation or  in  the  rates  of  frei|;ht  and  insurance.  The  deterioration  has  been  stopped, 
and  the  former  good  condition  of  the  harbor  entrance  is  bein^  reestablished.  The 
depth  of  water  on  the  bar  is  now  about  14  feet  at  low  water,  and  the  harbor  entrance 
is  constantly  improving. 

The  commerce  is  now  estimated  to  be  about  $2,324,500  of  goods  transported  per 
year. 

This  harbor,  at  the  eastern  terminus  of  the  Atlantic  and  North  Carolina  Railroad, 
is  the  only  harbor  of  special  importance  between  Chesapeake  Bay  and  Wilmington, 
K.  C,  a  distance  of  over  300  miles.  It  is  especially  valuable  n»  being  the  uat&ral 
outlet  of  Albemarle  and  Pamlico  sounds,  and  of  the  inland  commerce  of  northern  and 
middle  North  Carolina,  and  as  being  also  a  harbor  of  refuge  for  vessels  overtiiken  on 
the  exposed  portion  of  the  Atlantic  coast  embracing  Capes  Uatteras  and  Lookout. 
If  its  channel  were  properly  marked  by  range  lights  it  would  be  one  of  the  safest 
and  easiest  harbors  to  enter  between  the  Chesapeake  and  Savannah.  Large  numbers 
of  shallow-draft  coasting  vessels  from  the  Tar,  Pamlico,  Trent,  Contentnia,  and  Neuse 
rivers^  and  from  Albemarle  and  Pamlico  sounds,  come  by  way  of  the  New  Berne  and 
Beaufort  Canal  or  Core  Sound,  and  pass  through  this  harbor  on  their  way  south  to 
Wilmington,  (leorgetown,  Charleston,  and  Savannah,  this  harbor  affording  them  a 
safe  and  convenient  exit  to  the  ocean,  and  permitti[^  them  to  avoid  the  dangers  of 
ocean  navigation  outside  Hatteras  or  Lookout.  The  preservation  and  development 
of  this  harbor  is  of  great  importance  to  the  whole  State  of  North  Carolina.  Its  natu- 
ral advantages  are  such  that,  with  proper  developments,  this  would  become  one  of 
the  principal  harbors  of  the  southern  coast. 

Its  total  present  commerce  is  reported  as  follows; 

Movement  ofveeaeU. 


Description. 


No. 


Tons. 


Sail  Teasels  owned  at  B«iufort.  N.  C 

Steam  vrsHels  owned  at  B«'jiufort,  X.  C I  2 

SSttil  ve»s«la  built  ut  Beaiitoit,  N.  C i  17 

VeHselsj,  incrcMHO  over  hut  year "** 

Vessels  poHMt'd  tlirough  Corw  Suiuid.  and  out  of  Ikaufort  Hiirbor  Inlet:  Sail  vessels, 
(estimated),  yachts,  and  passenger  boats 


2, 0-J4 
121 


30,000 


No  records  are  kept  of  vessels  arriving  at  or  departing  from  Beaufort,  N.  C. 

The  commerce  pasHing  through  the  harbor  as  given  in  the  above  summary  is  esti- 
mated at  about  15,000  tons  per  year — value  $1,200,000,  consisting  of  grain,  tertilizers, 
luml>er,  general  merchandise,  and  sundries. 
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Til©  commerce  for  the  year  ending  Slet  December,  1890,  is  estimated  as  follows: 


Clasa  of  goods. 

Exports. 

Imports. 

Total. 

Tonnage. 

C/otton  Bind  vrodnctB .....xr.T 

$76,000 

40,000 

8,000 

$76,000 
90,000 
4,000 
27,000 
63,500 
75,000 

260,000 
5,000 
23,000 
51,000 
27,000 

405,000 
18,000 

500 

Tobacoo 

$30,000 

1,000 

27.000 

180 

Rice 

85 

Grains  and  fora'^'e 

93<i 

Vegetables  andlmck 

63,566 

20,000 

230,000 

5,000 

1,43^ 

Iiive  stock  and  products 

65,000 
30,000 

70U 

Fish,  oysters,  etc 

14,01)0 

XtUinDer  and  tirodncts  . 

87S 

Onq.1  and  minerals. , .x. ..,-.-. 

23,000 
25,000 
27,000 
270,000 
6,000 

4,;j25 

rertllizera 

26,000 

2,500 
100 

Machinery 

G^TiArjU  ipercbaodise ^ .  t 

135,000 
13,000 

4,  uoo 

Sondries 

2,000 

Total 

611,500 
600,000 

613,000 
600,000 

1. 124, 500 
1,200,000 

31,675 

Passing  throagh  the  harbor 

15,000 

Grand  total 

1, 211, 500 

1,U3,000 

2,324,500 

46,675 

. 

Gain  over  last  year,  $190,500. 

Transportation  lines  established  daring  year,  none. 

The  above  statistics  are  ba«ed  mainly  upon  reports  of  Assistant  Enoneer  W.  H. 
Chadboum,  jr.,  made  after  much  correspondence  and  conversation  vritii  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commerce  at  present,  aa  above  shown,  is 

The  commerce  berore  the  improvement  began  was 

The  developement  of  commerce  since  beginning  of  the  improvement  ia 

Expended  on  improvement  up  to  31st  December  1890 

Tlio  development  of  annual  commerce  for  every  dollar  spent  on  the  improvement  is 


Amount. 


$2, 324, 500 

1,000,000 

1,  324, 500 

123,020 

10 


Tons. 


48,673 

*25sOiiO 

>ia,676 


^Estimiited. 


L13. 

IMPROVEMENT  OF  INLAND  WATER-WAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  THROUGH  BOGUE  SOUND,  NORTH  CAROLINA. 

HISTORY  OF  PAST   OPERATIONS- 

(1)  Reference  to  past  reports. — For  special  description  of  this  sound, 
see  pages  1135-1139,  Annual  Report  for  1885;  and  for  map  of  location 
of  channel,  see  page  1074,  Annual  Eeport  of  1889. 

(2)  Original  condition, — Bogue  Sound  is  an  open  water  way,  lying  be- 
tween the  mainland  and  an  outer  line  of  sand  banks,  extenaing  from 
Beaufort  Harbor  24  miles  westward  to  Bogue  Inlet  and  White  Oak 
Eiver,  and  being  prolonged  by  narrow,  crooked,  tide-water  creeks  17 
miles  farther  through  salt-water  marshes  to  Few  River,  North  Carolina. 

The  sound  and  marsh  vary  from  1  to  2  miles  in  width;  the  channels 
and  creeks  from  10  to  400  feet  in  width  and  from  6  inches  to  8  feet  in 
depth;  and  the  rise  of  tide  from  0  to  5  feet,  according  to  location  and 
prevailing  winds.  This  water-way  forms  a  portion  of  one  of  the  pro- 
posed routes  of  inland  navigation  from  the  Chesapeake  to  Wilmington, 
K  C. 

Wlien  pla<^ed  under  governmental  improvement  in  1886  this  water- 
way possessed  an  18-inch  depth  of  channel  at  low  water  from  Beaufort 
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to  the  town  of  Swansboro,  on  White  Oak  River;  thence  a  3-foot  depth  at 
mid-tide  6  miles  farther  to  Bear  Inlet  and  Greek;  thence  a  6-inch  depth 
at  low  water  11  miles  farther  to  New  Eiver,  whence  boats  of  5  feet  draft 
could  proceed  14  nules  farther  to  the  town  of  Jacksonville.  (Se«  rei)ort 
on  New  River,  North  Carolina.)  Its  commerce  is  estimated  to  have  then 
been  about  $200,000  per  year,  carried  by  sailboats  of  less  than  2  feet 
draft. 

(3)  Plan  of  improvement — The  original  project  of  1885,  as  continued 
to  date,  recommended  the  establishment  of  a  channel  of  at  least  3  feet 
di^pth  at  low  water  from  Beaufort  to  Swansboro;  White  Oak  River 
itself  having  been  in  1889  recommended  as  worthy  of  improvement,  see 
pages  1127-1129  of  Annual  Report  for  1889.  Personal  inspection  has 
sliown  White  Oak  River  Basiu  to  be  agriculturally  rich  and  apparently 
capable  of  adding  8500,000  annual  commerce  to  Bogue  Sound  as  soon 
as  the  latter  is  open  to  3-foot-draft  steamers. 

The  total  final  cost  of  this  work  was  estimated  in  1887  to  be  $50,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $30,000. 

(4)  Results.— Up  to  June  30, 1890^  a  total  of  $14,637.89,  including  ontr 
stiinding  liabilities,  has  been  spent  m  all  ui)on  this  improvement  in  nec- 
essary surveys  and  in  dredging  so  as  to  secure  a  channel  of  at  least  40 
feet  width  and  3  feet  depth  at  ordinary  high  tide  over  the  entire  route. 

In  consequence  of  this  work  a  small  steamer  had  been  built  to  ply 
between  Beaufort  and  Swansboro.  No  special  improvement  of  com- 
merce was  to  be  expected  until  the  work  is  complete. 

PBESENT  OPERATIONS. 

(5)  Work  of  the  past  year, — The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $4,866.92; 
value  of  United  States  plant,  $200. 

Owing  to  its  variable  features  and  to  the  difficulty  of  proi)erly  speci- 
fying it  beforehand  and  measuring  it  afterwards,  all  minor  work  was, 
for  advantage  and  et^onomy,  allowably  done  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

Contract  for  work  under  new  appropriations  with  the  Alabama  Dredg- 
ing and  Jetty  Company  was  approved  in  January,  1891,  work  to  com- 
mence by  3d  March,  1891,  and  to  be  finished  by  3d  July,  1891. 

Under  this  contract,  and  between  the  1st  February  and  23d  March, 
34,773  cubic  yards  of  sand  and  mud  were  removed  from  3,395  linear 
feet  of  cutting,  leaving  a  clear  channel  of  at  least  40  feet  width  and  at 
least  3  feet  depth  at  low  water.  This  work  was  temporarily  suspended 
in  March  at  the  request  of  the  contractor,  to  await  the  construction  of  a 
special  dredge. 

Minor  surveys  have  been  made  during  the  year,  and  show  that  all 
channels  dredged  in  past  years  have  retained,  and  in  many  cases  have 
increased,  their  originally  dredged  depths. 

Office  reports  and  records  have  been*  continuc^d  during  the  year  and 
a  small  reserve  has  been  kei)t  for  use  in  emergenci(?s. 

Government  property  has  been  stored  and  cared  for  at  Beaufort, 
N.  C. 

Inspections  of  the  work  have  been  made  during  the  year. 

This  improvement  has  been  uiyier  the  immediate  and  efficient  super- 
vision of  Assistant  Engineer  W.  H.  Chadbouni,  jr.,  whose  report  is 
herewith  appended. 
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Otherwise  the  situation  ir^Qaains  about  the  same  as  at  the  begimung 
of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  commerce  (if 
$478,200  per  year  (about  29,332  tons). 

(6)  Eeoomniendations  for  future  worh. — It  is  recommended  that  the 
present  approved  project  be  completed,  so  far  as  to  secure  a  continuous 
channel  of  100  feet  width  and  at  least  3  feet  depth  at  low  water  from 
Beaufort  Harbor  to  Swansboro,  White  Oak  River,  and  Bogue  Inlet,  at 
a  total  expense  of  $20,000  in  addition  to  the  funds  available  June  3<), 
1890;  this  amount  to  be  appropriated  in  one  sum,  under  the  title  of 
Beaufort  Harbor  to  Swansboro,  N.  C.  Smaller  yearly  appropriations, 
involving  tiie  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  deterioration  of 
plant,  etc.,  may  increase  the  cost  of  the  work  by  from  $2,000  to  $6,000 
per  appropriation. 

Further  improvement,  so  as  to  secure  greater  width  and  depth  of 
channel,  is  not  recommended  at  present.  The  improvement,  once  thor- 
oughly finished,  should  remain  comparatively  permanent. 

This  water-way  is  in  the  coUection  district  of  Beaufort,  N.  C. 

Money  statement 

July  1, 1890,  balance  unexpended $362.11 

Amount  appropriated  by  act  approved  Sept-ember  19,  1890 15, 0<<).  '^» 

15,  3fiL>.  11 
June  30,  1891,  amount  expended  during  fiscal  year 4, 3W,  72 

July  1,  1891,  balance  unexpended 10,967.39 

July  1,1891,  outstanding  liabilities $472.20 

July  1,  1891,  amount  covered  by  uncompleted  contracts 5, 306. 82 

5,779.Cr2 

July  1, 1891,  balance  available 5,188..'^7 

r  Amount  (estimated)  required  for  completion  of  existing  project 20, 0<K).  <«» 

J  Amount  that  can  be  prohtably  expended  in  fiscal  vear  ending  June30, 1893  20, 000.  <"" 
]  Submitti'd  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


Abstract  of.  proposals  for  dredging  wal^er-tcay  between  Beaufort  Harbor  and  Xctc  river, 
North  Carolina f  opened  at  12  o*olock  m.,  December  16, 1890,  by  Capt,  W,  H,  Blrbtf, 
Corps  of  Engineers. 


Xame  and  address  of  bidder. 


1.  Skinner  &  Wallaxie,  Wilmington,  If.  C... 

2.  Alabama  Dredging  and  Jetty  Company, 

Mobile,  Ala. 


Price  bid. 


29  cents  por  o.  yd.  in  situ. 
25  centa  per  c.  yd.  in  sitn 


Bemarks. 


Will  commence  within  60  days, 
and  800  yards  weekly. 

Will  commence  within  30  days, 
and  2,000  yards  weekly. 


Amount  of  dredging  bid  for,  $7,000  to  $9^000. 

Recommended  to  be  awarde<l  to  bidder  ^o.  2,  Alabama  Dredging  and  Jetty  Com- 
pany. 

There  is  available  for  work  of  improving  wator  way  between  Beaufort  llartwrand 
New  River,  North  Carolina,  the  sum  of  $15,000. 
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REPORT  OF  MR.  W.  H.  CEADBOURN,  JR.,   ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  30,  1891, 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of , 
the  water  way  between  Beaufort  Harbor  and  New  River,  North  Carolina,  for  the 
fiscal  year  ending  June  30, 1891. 

This  water  way  has  been  in  my  charge  since  10th  January,  1891. 

Under  a  contract  with  the  Alabama  Dredging  and  Jetty  Company,  dated  Decem- 
ber 24,  1890,  dredging  operations  began  February  1, 1891,  and  continued  till  March 
23,  1891,  when  the  dredge  was  allowed  to  be  removed  to  go  elne where.  During  thin 
time  a  cut  3,395  feet  long,  40  feet  wide,  and  3  to  4  feet  deep  at  dead  low  water  was 
made  in  Sanders  Creek  Snoal  in  extension  of  the  cutting  done  in  1889.  Fourteen 
thousand  seven  hundred  and  seventy-two  and  seven-tenths  cubic  yards  of  material 
was  removed  from  this  cut  and  deposited  from  35  to  40  feet  from  the  edge  of  cutting 
to  the  centef  of  dump.  The  dunipage  was  deposited  on  the  north  side  of  the  cut 
from  the  point  of  conmiencement  for  1,800  feet,  at  which  point  the  center  line  of  the 
present  cut  was  moved  60  feet  south,  and  the  dumpage  was  placed  on  the  south  side 
for  the  remaining  1,595  feet.  This  southward  movement  of  the  present  cut  was 
done  partly  to  give  an  opening  into  the  cut  from  the  waters  and  shore  to  the  north- 
ward of  the  cut,  and  partly  also  as  it  was  thought  the  dampage  placed  on  the  south 
or  exposed  side  of  the  cut  would  better  protect  it;  and  it  is  so  arranged  that  the 
finally  complete  out  of  100  feet  width  will  be  perfectly  straight.  At  the  point  of 
change  a  largo  basiu  100  feet  wide  was  dredged  to  f&cilitate  vessels  passing  easily 
from  one  cut  to  the  other. 

The  preseut  funds  are  sufficient  to  dredge  a  single  cut  of  the  dredge  entirely  across 
this  shoal,  so  as  to  reach  the  dredging  of  former  years  across  Goose  Creek  Shoals, 
which  will  give  a  continuous  channel  40  feet  wide  with  least  depth  of  3  feet  at  low 
water  through  this  water  way. 

A  out  500  feet  long,  50  feet  wide,  and  5  feet  deep  at  low  water  was  dredged  across 
Sally  Bell  Shoal  excavation,  about  1,200  yards  of  material,  but  as  the  contractor  did 
not  dredge  to  the  width  desired  (100  feet),  preferring  to  leave  this  till  he  has  com- 
pleted the  Sanders  Creek  Shoal  cut,  the  exact  amount  was  not  determined  and  pay 
for  this  dredging  was  held  back. 

An  examination  of  all  the  dredged  cuts  of  previous  years  was  made  in  February  of 
this  year,  and  they  were  all  found  to  be  in  as  good  condition  as  when  first  dredged, 
and  in  many  places  had  deepened  and  widened,  while  the  dumpage  bank  nearly 
everywhere  has  washed  down  to  high-water  level. 

The  expenses  incurred  under  my  direction  have  been: 

For  sai>erintendence  and  surveys $1,072.41 

For  purchase  and  repair  of  plant 43.46 

For  dredging 3,693.18 

Total 4,809.05 

There  still  remains  $5,490.95  for  the  prosecution  of  this  work  and  abput  5,000  linear 
feet  of  cutting  to  be  made. 

Dred^ng  operations  were  carried  on  under  the  immediate  supervision  of  Inspector 
Frank  D.  Perry,  who  rendered  faithful  and  efficient  service. 
No  new  lines  of  transportation  have  been  establislu'd  during  the  year. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

A^sifitant  Engineer* 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

When  placed  under  governmental  improvement  in  1886,  this  water  way  possessed 
an  8-inch  depth  of  channel  at  dead  low  water  from  Beaufort  to  the  town  of  Swans- 
boro,  on  White  Oak  River.  Over  this  part  of  the  route  the  commerce  is  esti- 
mated to  have  then  been  about  $200,000  per  year,  carried  in  sail  boats  of  less  than 
2-foot  draft,  using  the  route  during  high  water.  At  present  its  channel  has  been 
deepened  to  a  depth  of  about  2  feet  at  dead  low  water  and  about  3  feet  at  average 
water. 

The  improvement  has  not  yet  progressed  sufficiently  to  allow  of  full  exi>ected  in-  * 
crease  of  traffic,  as  the  channel  is  still  incomplete.    Rates  of  freight  remain  about 
the  same  as  before,  but  in  consequence  of  the  work  already  done  the  total  commerce 
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has  more  than  douhled  and  is  now  estimated  at  about  $478,200  of  goods  transported 
per  year. 

As  soon  as  this  ronte  is  fairly  opened  the  Inmber  industry  will  probably  add  from 
$150,000  to  $200,000  per  year  to  the  commerce  of  this  water  way. 

A  company  is  at  present  being  organized  to  put  a  small  steamboat  on  the  route 
between  Swansboro,  Morehead  City,  Beaufort,  and  New  Berne. 

In  addition  to  its  local  importance  this  route  is  a  valuable  link  in  the  system  of 
inland  navigation  from  the  Chesapeake  Bay  to  Wilmington,  N.  C. 

The  commerce  for  the  year  ending  December  31,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Exporta. 


Im  porta. 


Total. 


Tonnagp. 


Cotton  and  prodacta 

Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  tnirk 

Live  stock  and  prodacta  . 

Fish,  oysters,  etc 

Kaval  stores 

Lumber  and  products 

Fertilizers 

Machinery 

General  merchandiso 

Sundries 


$42,000 


5,000 
2,000 
41,300 
10,500 
45,000 
15,400 
103,000 


4,000 


Total. 


$5,500 


1,000 
3,666 


11,000 

7,000 

182,600 


$42,000 

5,500 

5,000 

3,000 

41,300 

13.500 

45,000 

15,400 

103,000 

11,000 

7,000 

182,500 

4,000 


210,000 


478,200 


300 

12 

140 

620 

400 

300 

3,230 

930 

20,300 

65«) 

25 

2.500 

25 


29.332 


Gain  over  last  year,  $59,800;  tons,  11,167. 

Transportation  lines  established  daring  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Enp^ineer  W.  H. 
Chadbourn,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


'  Amount. 


Commerce  at  present,  as  above  shown 

Commerce  before  the  improvement  began 

Development  of  commerce  since  bei^nnin;;  of  the  improvement 

Expended  on  improvement  up  to  December  31,  1890 

Development  of  annual  commerce  for  every  dollar  spent  on  the  improvement 


$478,200 
200,000 


278,200 

14,668 

19 


Tons. 


a),332 
*12.250 


17,082 


*  Estimated. 


L  14. 

IMPROVEMENT  OF  WATER-WAY  BETWEEN  NEW  RIVER  AND  SWANSBORO, 

NORTH  CAROLINA. 

HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports, — ^For  special  description  of  this  water- 
way see  pages  1124-1127  of  Annual  report  for  1889.  (For  map  of  same 
see  end  of  present  report.) 

(2)  Original  condition. — ^TMs  water  way  from  Kew  River  to  Swansboro 
18  an  inland  route  of  about  22  miles  in  length,  lying  between  the  sand 
banks  of  the  ocean  shore  and  the  main  land  behind,  and  consisting 
mainly  of  narrow  tide- water  creeks  running  through  a  broad  salt  marsh. 
The  marshes  vaiy  liom  1  to  2  miles  in  width  5  the  creeks  from  12  to  700 
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feet  in  width  and  firom  0.6  to  S.O  feet  in  depth;  and  the  rise  of  the  tide 
from  0.2  to  5.0  feet,  according  to  location  and  the  prevailing  winds. 

The  value  of  the  improvement  lies  in  the  fact  that  it  will  open  a 
northern  outlet  to  the  New  Eiver  basin,  and  that  it  will  form  a  southern 
extension  to  the  line  of  existing  light-draft  navigation  already  reach- 
ing from  New  York  through  the  intiBrmediate  States  to  Swansboro,  N. 
C.jparallel  to  and  close  to  the  Atlantic  Coast  Line. 

When  placed  under  Governmental  improvement  in  1890  this  water- 
way possessed  a  0.5-foot  depth  at  low  water  from  New  Eiver  10  miles  to 
Brown  Inlet,  thence  a  0.5-foot  depth  5  miles  ftirther  to  Bear  Inlet,  and 
thence  a  1.2-foot  depth  7  miles  further  to  Bogne  Inlet,  White  Oak  River, 
and  Swansboro.  At  the  inlets  the  depth  on  the  ocean  bars  is  about  3 
feet  at  New  River,  3  feet  at  Bear  Inlet,  4  feet  at  Brown  Inlet,  and  7 
feet  at  Bogue  Inlet.  New  Eiver  can  be  ascended  with  5  feet  depth  for 
17  miles;  White  Oak  River  with 3.5  feet  depth  for  23  miles,  and  Bogue 
Sound  with  4  feet  depth  24  miles  to  Beaufort,  and  thence  northward. 
The  commerce  of  the  portion  from  New  River  to  Swansboro,  being  lim- 
ited to  2-feet  boats  at  ordinary  high  tide,  was  verj''  small  and  was  esti- 
mated at  about  $20,000  (about  3,000  tons)  per  year. 

(3)  Plan  of  improvement — ^The  original  project  of  1889,  as  continued 
to  date,  proposed  to  open  this  route  to  at  least  40  feet  width  and  from  3 
to  4  feet  depth  at  high  water,  from  New  River  to  Swansboro,  by  dredg- 
ing. 

The  total  final  cost  of  this  work  was  estimated  in  1889,  at  $43,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  30th  of 
June,  1891,  is  $5,000. 

(4)  Results. — Up  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
and  no  work  done.  No  results  can  be  expected  before  1892.  Tlie  navi- 
gation of  this  work  is  not  obstructed  by  bridges;  but  since  the  exami- 
nation of  this  route  by  the  Government,  private  parties  have  secured 
charters  from  the  State  of  North  Carolina  giving  them  exclusive  rights 
to  its  navigation. 

PRESENT  OPERATIONS. 

(5)  Work  of  pmt  year, — ^The  special  work  of  the  year  is  as  follows: 
ICxjHiuditures,  including  outstanding  liabilities,  $509.76.  Value  of 
United  States  plant,  $2. 

The  project  for  this  work  was  approved  in  October,  1890,  so  far  as  to 
cover  a  careful  survey  of  the  route  where  dredging  would  be  necessary  ; 
all  work  of  superintendence,  surve^y,  oflBce,  and  minor  work  to  be  done 
by  hired  labor,  and  purchase  of  materials  in  open  market. 

Suiveys  were  posti)oned  till  spring  to  await  a  suitable  time  for  work, 
and  to  economize  the  services  of  assistants  and  employes  then  busy  on 
more  important  work  on  neighboring  water  ways.  In  April,  Mjiy,  and 
June,  1891,  surveys  and  maps  of  this  route  were  in  progress  under 
Assistant  Engineer  W.  H.  Chadbourn,  jr.,  whose  report  is  appended. 
These  maps  will  serve  for  the  definite  location  of  the  improved  route. 

This. water  way  being  available  as  yet  only  for  boats  of  loss  than  2 
fc»et  draft,  tlie  commerce  is  very  slight,  and  pra<'ticallv  the  same  as  in 
1 889,  namely,  $20,0tH>  (aljout  ;$,*(HH)  tons)  per  year. 

(6)  Recommendations  for  future  work. — It  is  recommrniled  tliaf  this 
improvement  be  completed  in  a<*>cordaiire  with  the  original  project,  so 
as  to  secure  a  channel  ot*  at  least  40  feet  width  and  3  to  1  i'eet  deptli  at 
liiglntide,  from  New  River  to  Swansboro,  at  a  total  expense  of  .So8,000, 
in  addition  to  the  funds  available  30th  of  June,  1891.    It  is  also  spe-t 
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oiaJly  recommended  that  thes^  funds  be  not  made  available  for  use 
until  all  rights  to  exclusive  navigation  of  this  water-way  be  ceded  to 
the  United  States  free  of  charge  by  its  present  charter  owners. 

For  advantageous  and  economical  use  the  funds  should  be  appropri- 
ated in  yearly  installments  of  about  $15,000  per  year.  Smaller  or 
irregularly  voted  appropriations  will  involve  the  alternate  disorgani^- 
tion  and  reorganization  of  working  parties,  extra  superintendence, 
deterioration  of  plant,  and  cost  of  moving  plant  over  long  distances  t^i 
and  from  the  place  of  work,  and  may  increase  the  final  cost  of  the 
work  from  $1,000  to  $3,000  per  appropriation. 

The  channel  once  thoroughly  cleared  should  remain  fairly  peruiaueiit. 

Thi»  wat6r-way  is  iii  the  collection  district  of  Beaufort,  N.  C. 

Money  state^nent. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30.  1891,  amount  expended  during  f..scal  yvnv 4S4. <^' 

July  1,  1^91,  balance  imexpeuded 4,51t>.("' 

July  1,  1891,  outstanding  liabilities 25. 7^ 

July  1,  1891,  bit  lance  available 4,490.24 

{Amount  (^osti  mated)  required  for  comjdetion  of  existing  project ^ .     38, 000.  Or» 
Amount  tbat  <':in  be  profitably  expended  in  fiscal  year  tMiding  June  30, 1893     15, 000.  W 
SubmitttMi  in  <  (pniwiunce  with  requirements  oi  sections  2  of  river  and 
harbor  acts  ol  1800  and  1867. 


REPORT  or  MR.  W.  H.  CHADHOIRN,  JR.,  ASSISTANT  KXGINEFR. 

UMTED   feTATKS  ENGINKKR  OfFFCE. 

Beaufort,  N.  C,  June  30,  IS'^l. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  imin-ovenient  of 
the  waterway  between  New  River  and  Swansboro,  North  Carolina,  during  the  lisral 
year  ending  June  30,  1891 : 

This  water  way  has  been  in  my  charge  since  March  18,  1891. 

This  water  way  formed  originally  a  part  of  the  water  way  between  Beaufort  Harbor 
and  New  River,  North  Carolina,  until  the  river  and  harbor  act  of  1890  made  a  s<-pa- 
rate  appropriation  for  the  portion  between  New  River  and  Swansboro. 

Tliis  water  way  is  about  22  miles  long,  and  a  greater  part  of  the  distance  is  com 
posed  of  very  crooked  and  narrow  channels  through  the  marshes. 

From  .Swansboro  the  first  10  miles,  passing  near  Bogue  Inlet  and  directly  acres^ 
Bear  Inlet,  the  channel  is  from  60  to  1,000  feet  wide,  carrying  from  3  to  10  feet  <A 
water  at  low  water  everywhere,  except  one  short  shoal  known  as  Cow  Horn,  abom 
4.4  miles  from  Swansboro,  which  has  1.2  feet  of  water  on  it. 

For  the  next  5  miles  the  channel  is  from  60  to  800  feet  wide,  average  about  150  te4>t, 
and  has  from  3  to  12  feet  of  water  at  low  water,  except  at  a  short  shoal  known  ns 
Standback,  midway  between  Bear  and  Brown  inlet-s,  situated  at  the  meeting  of  the 
tides  from  these  inlets,  which  has  about  6  inches  of  water  upon  it  at  low  wat<-r. 

For  the  remaining  7  miles  the  route  is  very  crooked  and  the  channel  in  most  places 
from  12  to  60  feet  wide,  and  carrying  from  one-half  to  3  feet  of  water  at  low  wat«^r. 
the  formfer  depth  for  about  2  miles  of  the  distance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet ;  for  the  next  10  mile? 
from  3.5  to  4  feet,  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  former  dejith  at 
the  shoalest  parts. 

During  April  and  May,  1891,  surveys  were  made  of  all  places  carr>'ing  less  than  "1 
feet  at  low  water,  being  at  the  shoal  Cow  Horn,  at  Staudback,  and  the  5  miles  of 
the  route  at  the  New  River  end. 

The  commerce  of  this  route  at  present  is  practically  nothing,  owing  to  the  diffi- 
cuUit's  boat*  experience  at  the  shoals;  but  with,  say,  2  feet  at  low  water  the  com- 
mavcc  would  q^uickly  amount  to  several  hundred  thousand  dollars* 


Digitized  by  VjOOQ IC 


fOPOSeO  BOAT  CHANMEL  , 

1   BCAUrOfVT  TO  SWANBBOMO  3  rcCT  QCPTM 
I  SWANSMM  TO  New  Riven    3  FCCT        • 

pEDOED  CHANNEL  . 


/|^ 


ver,  N.C. 


^■'^ 


Digitized  by  VjVJW VIC  ,. 


Digitized  by  VjOOQ IC 


APPKNDIX    L ^REPORT    OF    CAPTAIN    inXBY.  1379 

The  ezpendituree  on  Acooimt  of  the  surveys  of  this  route,  uudui  my  directioD,  have 
been: 

For  superintendence  and  enrveys $494. 08 

For  purchase  and  repair  of  plant 15. 60 

Total 609.68 

Very  respectfully,  your  obedient  servant, 

W.  H.  CnAi>BOURN,  Jr., 

AssUtant  Engineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S»  A. 


COMMERCIAL  STATISTICS. 

This  improYement  was  not  commenced  before  the  3l8t  December,  1890.  At  that 
time  the  annual  commerce  is  estimated  to  have  been  less  than  $20,000,  being  limited 
to  that  of  small  sailing  boats  of  less  than  1  foot  draft,  plying  betAveen  New  River  and 
the  northern  ports. 

Two  additional  appropriations  of  about  $20,000  each  would  open  a  passage  of  3 
feet  draft  at  high  tides,  sufficient  to  serve  as  an  outlet  for  much  of  the  existing 
j?7(K),000  of  commerce  of  New  River,  and  will  probably  rapidly  develop  sever.^1  more 
hundred  thousand  dollars  worth  of  similar  commerce,  opening  up  a  region  of  from 
H(>,()00  to  100,000  acres  of  good  farming  lauds,  representing  a  possible  annual  com- 
nirne  of  from  $1,000,000  to  $4,000,000. 

The  present  commerce  remains  the  same  as  that  of  the  Slst  December,  1890,  esti- 
mated at  about  $20,000  or  3,000  tons;  the  improvement  of  this  water  way  being  only 
just  commenced. 


Lr  15. 

IMPROVEMENT  OF  NEW  RIVER.  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(\)  Refereiice  to  past  reports. — For  special  des<uiptioii  of  this  river,  see 
piif^es  1117, 1118,  Annual  Eeport  for  1882;  for  map  and  special  history 
of  past  woik,  see  pages  992  and  994,  Annual  lieport  for  188G.  For  map  of 
worlt  completed  and  proposed,  see  page  1144  of  Annual  Eeport  for 
IStM);  and  for  map  of  river  itself,  see  this  present  report. 

(2)  Original  condition. — ^The  Xew  River,  emptying  directly  into  the 
Atlantic  Ocean  between  Beaufort  Harbor  and  Wilmington,  X.  C,  has 
:i  total  length  of  about  52  miles  and  a  drainage  aresi  of  492  s«[uare  uiiles. 
Its  lower  21  miles,  from  its  mouth  to  Jac^ksonville,  forms  a  tine  basin  of 
brarkish  water  of  from  5(M)  to  KMHM)  feet  width  and  of  at  least  5-feet- 
channel  depths  with  20,000  acres  of  oyster  farms,  and  with  rich  agri- 
«;iiUural  surroundings.  When  placed  under  Governmental  improve- 
ment in  1882  this  river  had  very  poor  facilities  for  transporting  goods 
to  market.  Its  communication  with  the  ocean  was  blocked  by  an 
oyster-rock  barricade,  through  which  there  existed  only  a  long  and  very 
crooked  cliannel  of  50  leet  width  and  3  feet  depth  at  low  water.  It« 
commerce,  limited  to  wagons  and  small  boats,  is  now  estimated  to  have 
then  been  about  $200,000  of  goods  per  year. 

(.'5)  Plan  of  improvement. — The  original  ])roject  of  I S82  proposed  to 
secure  a  150-f(jot  channel,  5  iVet  deep  at  low  water,  from  the  upper  river 
to  the  ocean,  by  dredging  the  old  channel  to  its  full  size  through  about 
7,000  feet  of  this  oyster-rock  bai  ricade.    A  personal  oxamination  of  the 
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locality  in  1885  showed  the  agricultural  richness  of  the  river  basiQ,  its 
pressing  need  for  better  transporiation  facilities,  and  the  worthiness  of 
the  improvement- 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $4O,()00. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished works,  extra  superintendence,  and  deterioration  of  plant)  may 
add  considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $28,000. 

(4)  Results.— U]^  to  June  30,  1890,  a  total  of  $19,188.18,  including 
outstanding  liabilities,  had  been  spent  in  all  upon  this  improvemfMii, 
replacing  the  long  and  crooked  channel  by  a  shoi-ter  and  straiglittr 
channel  of  at  least  40-feet-bottom  width  and  2  to  5  (average  4.5)  feet 
depth  at  low  water. 

This  new  channel  was  already  in  daily  use  by  the  craft  entering  Kew 
Eiver  from  the  ocean,  though  its  incomplete  condition  prevents  much  of 
its  usefiilness. 

The  commerce  of  the  river  was  then  about  $700,000  worth  of  goods 
transported  per  year,  showing  that  every  dollar  once  spent  upon  this 
improvement  had  been  accompanied  by  the  development  of  about  $21) 
of  annual  commerce. 

The  navigation  was  not  obstructed  by  any  bridges  below  its  present 
head  at  Jacksonville. 

PRESENT  OPERATIONS. 

(6)  Work  of  past  year, — The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabUities,  $499.85 ;  value  of 
United  States  plant,  $260. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  s]HH*ify- 
ing  it  beforehand,  all  minor  work  was,  for  advantage  and  economy,  al- 
lowably done  by  hired  labor  and  the  purchase  of  materials  in  open 
market. 

In  July,  1890,  400  linear  feet  of  oyster-shell  diking  was  built  aiToss 
the  lower  mouth  of  Cedar  Point  Creek,  and  130  linear  feet  of  similar 
diking  was  buUt  out  from  the  west  side  of  the  lower  end  of  Cedar  Bush 
Marsh  cut,  both  of  these  with  a  view  to  protecting  and  deepening  tlie 
half-finished  channels  dredged  in  past  years. 

Contract  with  the  Alabama  Dredging  and  Jetty  Company  under  new 
appropriations  was  jipproved  in  Januarj^,  dredging  to  be  commenced 
by  3d  Deciember,  1801,  and  to  be  completed  before  3d  April,  1892. 

Inspections  of  the  locality  were  made  during  the  year. 

The  ocean  bar  entrance,  which  now  has  a  depth  of  at  least  3  feet  at 
low  water,  appears  to  be  in  as  permanent  and  useful  condition  as  at  any 
time  during  the  past  6  years. 

The  work  of  this  improvement  during  the  year  has  been  under  the 
immediate  supervision  of  Assistant  Engineer  W.  H.  Chadboum,  jr., 
whose  report  is  herewith  appended. 

Since  but  little  new  work  has  been  done  during  the  past  year  and 
the  past  work  is  in  a  half-finished  condition,  the  general  situation  n*- 
maiiis  about  the  same  as  at  the  <*onnnencemeiit  of  the  fiscal  year. 

The  hflest  commercial  statistics,  those  of  the  calendar  year  endin;: 
Deceiiiher  31, 1890,  an».  herewith  appended,  showing  a  tot^il  commerrr 
of  about  $743,350  or  17,350  tons. 

(6)  RGcommendations  for  future  work, — It  is  recommended  that  tlio 
present  adopted  project  be  completed  so  as  to  secure  a  <?ha,m\^l  of  from 
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100  to  150  feet  in  width  and  6-foot  depth  at  low  water  from  the  ocean 
up  to  the  upper  river  at  a  total  expense  of  $12,000  in  addition  to  the 
funds  available  June  .%,  1891,  to  be  appropriated  in  a  single  amount 
within  the  next  year.  Smaller  yearly  appropriations  and  their  conse- 
quences, tiie  alternate  disorganization  and  reorganisation  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  dete- 
rioration of  plant  ,may  increase  the  cost  of  the  work  by  about  $2,000  per 
appropriation.  Further  improvement  so  as  to  give  a  channel  of  greater 
depth  or  width  is  not  recommended  at  present. 
This  improvement,  once  thoroughly  completed,  should  be  permanent. 

This  river  1b  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement 

July  1, 1890,  balance  unexpended $4, 253. 69 

Aui'onnt  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

9,253.69 
June  30, 1891,  amount  expended  during  fiscal  year 910. 65 

July  1,  1891,  balance  unexpended 8,343.04 

July  1,1891,  outstanding  liabilities $31.07 

July  1, 1891,  amonnt  covered  by  uncompleted  contracts 6,  o(K).  00 

r      6,531.07 

July  1, 1891,  balance  available 1,811.97 

{Amount  (estimated)  required  for  completion  of  exi8tin<j^  project 12, 000. 00 
Amount  that  can  be  prontably  expendedin  fiscal  year  ending  June  30, 1893    12, 000. 00 
Submitted  in  compnance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Al>8traet  of  proposals  for  dredging  New  River  yNorth  Carolinay  opened  at  12  o'cloeh  f»., 
December  16 f  2890,  by  Capt,  W.  H,  Bixby,  Corps  of  Engineers. 


Ko. 

Kane  and  address  of  bidder. 

Price  bid. 

Remarks. 

1 
2 

SMnner  A.  Waqaoe,  Wihnington, 

N.  C. 
Alabama  Dredging  and  Jetty 

Company.  MobUe,  Ala. 

66  cents  per  onbio  yard  in 
place. 

49  cents  per  cubic  yard  in 
place;  to  be  reduced  10 
cents  per  yard  in  case 
awarded  two  other  works. 

"Will  commence  within  10 
months  kM>0  yards  wwklv. 

Withiu  10  months  1,000  yards 
weekly. 

Amount  of  dredging  bid  for,  $5,500  to  $6,500. 

Reconmiended  to  be  awarded  to  bidder  No.  2,  Alabama  Dredging  and  Jetty  Com- 
pany. 

There  is  available  for  the  work  of  improving  New  River,  North  Carolina,  the  sum 
of  $8,400. 


REPORT  OF  MR.   W.   H.   CHADBOURN,   JR.,  ASSISTANT  EKOINRRR. 


United  States  Engineer  Office, 

Beaufort,  N.  C,  June  30,  1891, 
(\vptain:  I  have  the  honor  to  submit  the  following  report  of  operations  during 
tlii*  iiscal  year  ending  June  30,  1891,  on  the  improvement  of  New  River,  North  Caro- 
lina. 

In  May  of  this  year  I  made  an  examination  of  the  dredged  cuts  made  in  former 
years  and  of  the  bar. 

The  least  soundings  on  th«  bar  at  low  water  were  4  feet.    The  bar  is  reported  to  be 
in  a  much  better  condition  than  it  has  been  for  some  time,  but  it  is  very  changeable 
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and  no  de|>endence  can  be  placed  on  any  reportB  of  its  oondition  for  any  lengtlio: 
time.  Wright  Island  Cut  remains  about  tli«'  same  an  last  year,  ratber  improvrJ  f 
aiiytbin^ii;  (tbe  average  deptb  of  wat-er  now  UcLug  from  8  to  10  feet  at  low  water)^  uiti 
the  uUoalrt  at  both  ondn  buve  cuutinued  to  scour,  so  that  5  feet  at  low  water  ca&  1^: 
easily  carried  through  the  cut  irom  the  bar.  All  yessels  now  nae  thia  cut,  as  the  old 
rirer  channel  aronna  Wright  Island  is  gradually  shoaUnff. 

At  Cedar  Bush  Harsh  the  cut  still  has  a  depth  of  from  4  to  5  feet  at  low  water,  bt; 
the  npper  portion  has  continued  to  shoal  (about  2  feet  at  low  water)  so  that  re^vS 
are  unable  to  use  it.  This  shoalinff  occurs  in  the  portion  of  the  out  where  the  oqi>'. 
sloughs  have  not  been  closed  by  dumpage.  At  the  south  end  of  the  cut  the  ha:, 
formed  probably  by  an  eddy  tide,  has  about  3  feet  of  water  at  low  water  on  it.  Ti" 
jetty  built  acro'ss  Cedar  Point  Creek  at  the  southern  end  of  Cedar  Bush  Mar^h  i ' 
has  prevented  any  further  trouble  there. 

A  contract  has  been  made  with  the  Alabama  Dredging  and  Jetty  ConipaDv  *'' 
about  $6,500  for  dredging  in  New  River,  but  they  have  until  December  1,  IS^l  ■• 
commence  because  of  other  work  by  the  same  company  in  the  neighborhood.  ^V.:. 
this  money  it  is  intended  to  remove  the  oyster-rock  obstructions  in  the  open  ri^-: 
above  the  cut  and  also  widen  and  deepen  the  cut,  making  it  useful  to  navlgati>o 
although  it  will  still  be  quite  narrow  for  a  considerable  part  of  its  length. 

No  new  lines  of  navigation  have  been  established  during  the  vear.  A  li^ht-dr.' 
steamer  was  in  use  by  an  oyster  company  (recently  established  on  the  nver;  as<- 
another  is  under  construction  for  the  same  company. 

This  business  is  getting  to  be  an  extensive  one  on  this  river. 

The  expenses  under  my  directions  have  been : 

For  superintendence &^ 

For  construction  and  repair  of  plant 13^" 

Total 4LJ^ 

Very  reHpeoefnlly,  your  obedient  servant, 


W.  H.  CHAimouRN,  Jr.. 

Assistant  Jinyint^^ 


Capt.  W.  H.  BiXBY, 

Corps  of  EiKjineers,  U,  S,  A, 


COMMKKCIAL    STATISTICS, 

Ptevions  to  the  commencement  of  work  in  1882  the  commerce  of  this  river  is  k 
timated  to  have  been  about  $200,000  per  year. 

The  commerce  is  estimated  at  present  to  be  at  least  $700,000  of  goods  transp^rr'^^ 
per  year,  carried  on  mainly  in  sailing  vessels  with  the  ports  of  Baltimore,  Phil3<-t" 
phia,  Wilmin^n,  N.  C,  Charleston,  S.  C,  Beaufort  and  New  Berne,  N.  C. 

Rates  of  freight  have  decreased  15  to  20  per  cent,  since  1882,  and  each  dollar  ^^  i-' 
spent  upon  this  improvement  has  been  accompanied  by  the  development  of  ^'? 
annual  commerce. 

A  large  overland  commerce  is  carried  on  with  Wilmington  and  New  Berne.  ^^^ 
exports  consisting  mainly  of  fish,  oysters,  naval  stores,  and  vegetables.  iL  f  ' 
portion  of  this  commerce  of  necessity  passes  over  a  part  of  the  river.  A  newrJ 
readjust  completed  from  Wilmington  to  New  River  will  tend  to  largely  \sicn<^ 
the  Mb  and  oyster  business. 

The  completion  of  the  improvement  will  give  a  nearly  straight  channel  from  '■^■ 
to  150  feet  wide  and  at  least  5  foot  deep  at  low  water  through  the  marahes  firem  <- 
open  water  of  the  river  direct  to  the  ocean. 

The  drawback  to  navigation  during  past  years  has  been  the  nncertain  conditi 
of  the  bar  at  the  river  entrance,  but  its  present  condition  promises  better  fur  t- 
future. 

The  resources  of  this  section  have  been  but  little  developed.  The  mannfiictiiTf  ^ 
lumber  should  become  a  leading  industry  and  add  from  $150,000  to  $200,000  to  ' 
annual  commerce. 

The  river  has  heretofore  been  the  only  means  by  which  the  prodnots  of  t2iis  ^^ 
tion  could  be  carried  to  market  without  great  expense. 
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The  ooDimerce  for  the  year  ending  Slst  December,  1890,  i»  estiroatod  a8  follows: 


ClAHH  of  goods. 

•  Exports. 

Imports. 

i 

Total. 

Tonnage. 

UnttiMi  nnrl  'nm/lnf^f  a 

$123  750 

$123,750 

15.000 

1.000 

7,200 

20,000 

140. 000 

124.  IHK) 

71. 500 

38,000 

1.000 

200,000 

1,000 

1.350 
30 

Tobacco     .           

"ii.-^.ooo' 

t 

Kice 

1. 00<> 

22 

(rTttiim and forago - ,- 

7. 200 

5«2 

Veffetablea  aiid'^truck 

2*J.  two 

800 

Live  stock  and  prwluctH 

Fish,  oyat«r«,  etc 

Naval  storeH 

2r>.om» 

!     124.  mx> 

1      7i.r.oo 

38, OOU 

800 
2,0UO 

( 

3. 145 

Litiinbor  and  i>roductH    .              

1 

5,900 

Pertilizera   

....1. ' 

1,000  ! 
200.  000 
l.UOO 

50 

Gitneral merchandise  ,,,..... , , . ^ - . , - ^ - 

2.000 

Sundries 

' 

100 

Total 

!      411,350 

1 

332,000  . 

743,350 

17.359 

Gain  over  last  year,  $11,800;  tons,  3,197. 

Transportation  lines  established  durinp:  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Enfjincer  William 
H.  Chadbonrn,  jr.,  made  after  much  correspondence  and  converKation  witli  steamboat 
captains  and  agents,  cnstom-house  officials,  and  prominent  Hhippeis  axui  merchants. 


» Amount.      Tons. 


The  commerce  at  present  as  above  shown  is $74.1.  n.'iO  '       17. 359 

The  commerce  before  the  improvement  began  was 200.  IKH)  ;        *ri,  ooo 

The  development  of  commerce  since  beginning  of  thr  in)[irovi*meiit  iH .'»4;i.  X^t  ;        12,  .ViO 

Expended  on  improvement  up  to  alst  IXn-eniUtM-.  1S90 10. 61 1  i 

The  development  of  annual  commerce  for  every  iloliarHpent  ou  the  impruvemeut  is . '  2H  i  


'Estimated. 


L  i6. 

IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 
HISTORY  OP  PAST   OPERATIONS. 

(1)  References  to  past  reports. — ^For  special  description  of  this  river  see 
pages  1181-1184  of  Annual  Report  for  1890;  and  for  map  of  same  see 
House  Ex.  Doc.  No.  35,  Fifty-first  Congress,  first  session. 

(2)  Original  conditiori.^— The  North  East  ('ape  Fear  River,  joining  the 
Northwest  (or  main)  Cape  Fear  River  at  Wilmington,  has  a  total  length 
of  about  130  miles  and  a  drainage  area  of  about  1,600  square  miles. 
Over  its  lower  50  miles  it  ia  subject  to  tides. 

When  placed  under  governmental  improvement  in  1890  this  stream 
possessed  a  depth  of  from  6  to  30  feet  at  low  water  from  Wilmington 
upward  50  miles  to  near  Bannermans  Bridge,  easily  navigable  by  small 
steamers  carrying  two  flat^  abreast;  thence  40  miles  farther,  to  near 
llallsville,  it  had  a  depth  of  about  3  feet  at  ordinary  stages  of  water; 
thence  13  miles  farther  up  to  Komegays  Bridge  it  had  a  depth  and 
width  suited  only  to  pole  boats  and  rafts.  Everywhere  above  Banner- 
mans  Bridge  it  was  badly  obstructed  by  snags  and  by  overhanging, 
leaning,  and  fallen  trees,  so  as  to  completely  block  navigation  at  all 
ordinary  stages  of  water.  Its  steamboat  commerce  was  then  estimated 
at  about  $270,000  (about  41,000  tons). 
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(3)  PUm  of  improvement — ^The  original  projects  of  1889,  as  contmned 
to  date,  proposed  the  removal  of  all  obstructions,  such  as  snags,  and 
overhanging,  leaning,  and  fallen  trees,  stumps,  etc.,  so  as  to  thoroughly 
clear  a  channel  of  good  width  and  natural  depth  for  small  light-draft 
steamboats  up  to  Hallsville  and  for  pole  boats  up  to  Komegays  Bridge. 

The  total  final  cost  of  this  work  was  estimated  in  1889  at  $30,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  the  30th  of 
June,  1891,  is  $5,000. 

The  funds  now  on  hand  will  be  used  up  before  new  appropriations 
become  available. 

(4)  Results. — ^Up  to  30th  of  June,  1890,  no  appropriations  had  been 
voted  for  this  work.  Consequently  no  work  had  been  done  and  no 
benefits  received.    No  results  can  be  expected  before  1892. 

The  river  is  obstnictod  by  one  railroad  bridge  without  a  draw  below 
Chinquapin,  and  three  county  bridges  without  draws  above  this  point. 
The  railroad  is  now  at  work  rebuilding  its  bridge  with  a  draw,  and  the 
three  county  bridges  wiU  probably  insert  draws  as  soon  as  the  naviga- 
tion is  improved  up  to  their  neighborhood. 

PRESENT  OPERATIONS. 

(5)  The  special  work  of  the  year  is  as  follows:  Expenditures,  $3,173.60, 
including  outstanding  liabilities :  value  of  United  States  plant,  $160. 

Project  was  approved  in  October,  1890,  for  the  expenditure  of  funds 
voted  by  act  of  Congress  of  19th  of  September,  1890;  all  funds  to  be 
spent  for  snagging  and  bank  trimming,  including  cutting  away  of  pro- 
jecting points  of  bank  at  sharp  bends,  occasional  blasting,  water-gauge 
observations^  minor  surveys,  and  ofBce  and  minor  work. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  and  measuring  it  up  afterwards,  this 
work,  for  advantage  and  economy,  was  allowably  done  by  hired  labor 
and  purchase  of  materials  in  open  market. 

In  December,  1890,  minor  surveys  were  made  at  bridges,  and  eight 
water  gauges  were  established. 

From  January  to  April,  1890,  one  steam  hoister  and  the  necessary 
flats  and  equipment  (borrowed  Irom  the  other  Cape  Fear  imj>rovements) 
were  at  work  snagging,  their  work  being  very  much  impeded  by  fresh- 
ets and  high  water.  From  31  miles  of  river,  from  Bannernian's  Bridge 
to  Chinquapin  (79  miles  from  mouth  of  river)  there  were  removed  145 
cordvs  of  brush  and  216  trees,  cut  and  pulled  back  from  the  banks;  and 
213  trees,  126  stumps,  189  logs,  and  90  cords  small  snags  from  the  chan- 
nel, clearing  the  river  generally  to  at  least  40  feet  width  and  to  its  nat- 
ural dei)th.  This  work  was  so  laid  out  as  to  be  of  the  greatest  possible 
immediate  benefit  to  navigation. 

Water  gauges  are  kept  at  eight  points  on  the  river. 

A  small  reserve  has  been  kept  for  contingencies  and  for  a  little  special 
work  to  be  done  at  low  water. 

The  work  of  this  improvement  during  the  year  was  well  carried  for- 
ward under  the  immediate  supervision  of  Assistant  Engineer  Charles 
Hunii)hreys,  whose  report  is  herewith  appended. 

The  work  of  the  past  year  has  already  much  benefited  navigation, 
allowing  light-draft  steamers  to  go  56  miles  up  the  river  (to  Groom's 
Bridge)  all  the  year,  thence  18  miles  farther  (to  Deep  Bottom  Bridge) 
during  about  9  months  of  the  year,  and  thence  5  miles  further  (to  Chinqua- 
pin) during  from  6  to  8  months  of  the  year;  all  these  places  being  impor- 
tant shipping  points  during  the  busy  seasons,    (The  next  appropria- 


Digitized  by  VjOOQ IC 


APPENDIX   L ^REPORT   OF   CAPTAIN   BIXBY.  1385 

tions  will  roughly  clear  the  river  to  the  next  shipping  pointy  HaUsvilley 
and  will  more  thoroii«:hly  improve  the  river  below  Ohinquapin.) 

This  work  is  of  too  recent  date  to  have  affe<*ted  the  commerce,  which 
renuiins  practically  about  the  same  as  in  1889.  The  lat/CSt  commercial 
statistics,  those  for  the  year  ending  December  31, 1889,  are  herewith 
appended  showing  a  commerce  of  about  $270,000  (about  41,000  tons) 
per  year. 

(6)  Becommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  and  approved 
project,  so  as  to  thoroughly  clear  the  river  channel  to  its  natural  width 
and  depth  up  to  Kornegays  Bridge,  at  a  total  expense  of  $25,000  in 
addition  to  the  funds  available  June  30,  1891;  this  amount  to  be 
appropriated  in  yearly  installments  of  about  $10,000.  Smaller  or  irregu- 
larly voted  appropriations  will  involve  the  alternate  disorganization  and 
reorganization  of  working  parties,  extra  superintendence,  deterioration 
of  plant  and  extra  cost  of  moving  plant  over  long  distances,  and  may 
increase  the  final  cost  of  work  from  $1^000  to  $3,000  per  appropriation. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $2,000  per  year. 

'  This  river  is  in  the  collection  district  of  V^ilmington,  N.  0. 

Money  stateinent. 

Amonnt  appropriated  by  act  approved  September  19,  1 830 $5, 000. 00 

June  30,  Iwl,  amount  expended  daring  fiscal  year 3, 133. 60 

July  1,  1891,  balance  unexpended 1,866.40 

July  1,  1891,  outstanding  liabilities 40.00 

July  1, 1891,  balance  available 1,826.40 

{Amount  (estimated)  required  for  completion  of  existiujo:  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinpr  J  une  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BEPOBT  OF  MR.  CHABLES  HUMPHREYS,  ASSISTANT  ENGINEER 

United  States  Engineer  Office, 

Fayetteville,  N.  C,  June  30,  1891, 

Captain:  I  have  the  honor  to  make  the  following  report  on  Cape  Fear  River, 
North  Carolina  (North  East  River),  for  the  fiscal  year  ending  June  30,  1891. 

The  operations  in  field  have  been  as  follows : 

The  river  has  been  cross-sectioned,  and  gauges  established  at  Castle  Hayne,  Ban- 
nerman's,  Croom's,  Deep  Bottom,  Cninquapin,  Hallsville,  Sarecta,  and  Komegay's, 
and  records  kept  since  the  middle  of  December,  1890. 

A  steam  holster  ^belonging  to  the  Upper  Cape  Fear  River)  was  borrowed  for  this 
work,  and  after  being  repaired  (adding  also  a  hinge  arrangement  for  lowering  the  A 
frame  to  pass  under  bridges)  started  up  the  river  from  Wilmington  on  January  20, 
1891  (the  Oklahoma  doing  the  towing),  arriving  at  Bannerman's  Bridge,  48  miles 
above  Wilmington,  on  January  21, 1891.  Snagging  was  begun  at  this  point  and  worked 
up  to  Chinquapin,  79^  miles  above  Wilmington,  roughly  clearing  the  channel  and 
banks  of  the  worst  obstructions  to  a  high- water  navigation,  the  total  expense  to  date 
being  $2,884.63. 

On  the  24th  of  April  the  hoister  returned  to  Wilmington  for  work  on  the  Cape  Fear 
River  above  Wilmington. 

It  is  proposed  to  spend  the  balance  of  the  available  funds,  $616.37,  in  continuing  the 
gauge  records,  noted  above,  throughout  the  calendar  year,  and  during  the  low-water 
season  to  go  over  the  river  again  with  the  hoister,  malcing  a  more  thorough  cleaning 
wherever  needed  below  Chinquapin.  A  week's  work  below  Bannermairs  would  be 
beneficial,  besides  the  work  between  Bannerman's  and  Chinquapin. 
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This  work  wiU  allow  light-draft  eieamers  to  reach  Crooms  Bridge  throughout  th« 
year,  Deep  Bottom  Bridge  9  months  per  year,  and  Chinquapin  6  to  S  months  per  yesi. 
The  amount  of  work  done  is  as  follows : 

Banks: 

Brush,  cords  cut 14^ 

Trees  cut  down  and  hauled  back 216 

Channel : 

Treeehoisted 213 

Stumps  hoisted 126 

Logs  hoisted - 1?9 

Cords  snags  hoisted , K' 

The  work  thus  far  done,  though  distrilnited  over  a  couRidcrablo  length  of  miim- 
proved  river,  with  a  comparatively  small  sum  of  money,  is  still  of  great  benefit  to 
t^e  navigation  interested. 
Mr.  D.  S.  Bender  has  rendered  good  work  as  overseer  of  the  hoister. 
Mr.  John  A.  Dill  relieved  me  of  the  work  May  25, 1891.    Value  of  plant  is  $13.67. 
It  is  in  good  order. 

Very  respectfully,  your  obedient  servanty 

Chas.  Humphrrtb, 

A99i$tuni  EngfUuer, 
Capt.  W.  H.  BiXBY, 

Corps  of  JCngineers,  U.  S.  A. 


COMMERCIAL  8TATI8TI08. 

The  work  of  this  improvement  was  not  begun  until  after  December  31,  1890.  At 
that  time  the  river  navigation  was  restricted  to  a  tolerably  good  6  feet  draft  owr 
the  lowest  50  miles  of  the  river,  and  allowed  nothing  but  occasional  boats  at  espe- 
cially high  water  on  the  next  53  miles  above. 

The  river  commerce  at  that  time  was  estimated  at  about  $270,000  of  actual  com- 
merce. 

The  present  annual  commerce  of  the  entire  river  basin,  which  may  come  down  ih^ 
river  as  soon  as  it  is  thoroughly  cleaned,  is  estimated  at  $819,000,  or  60,000  tons. 

The  actual  present  annual  river  commerce  remains  the  same  as  in  November,  1^, 
the  improvement  of  the  river  being  of  too  recent  a  date  to  have  produced  any  eflkt 
thereon. 

The  commerce  for  the  year  ending  December  31, 1890,  is  estimated  as  follows: 


ClMS  of  goods. 

Exports. 

ImportB. 

TotaL 

Tonnag*^ 

Cotton  and  products 

$13,000 

4,000 

122,000 

104,000 

10, 000 

$13,000 

4,000 

122,000 

104,000 

10,000 

17,000 

63 

VAOTAfjllllAR  ftlirl  tiTTlplr                                                                                           

41 

Naval  storea 

1«» 

Lumber  and  products 

2h,W 

Fortilizera          

^23i' 

G^noral  morchandieo  r r 

$i7.666 

2,tvi 

Total 

253,000 

17,000 

270,000 

40,iiS^ 

Gkkin  over  last  year,  nothing 

Transportation  lines  established  during  year,  none. 

The  work  of  improvement  did  not  commence  until  1891. 

The  above  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  miu\f 
after  much  correspondence  and  conversation  with  steamboat  captains  and  agents, 
custom-house  officials  and  prominent  shippers  and  merchants. 


Amount. 


TODS- 


The  commerce  at  present  as  above  shown  is 

The  commeroe  before  the  improvement  began  was . 
Expended  on  improvement  up  to  December  81, 1890 


$270,000 

270,000 

316 


40.  <W 
40, 0» 
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L  17. 

IMPROVE^tENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 
HISTORY  OP  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — ^For  special  description  of  river  and 
obstructions,  see  pages  1145-1154,  Annual  Keport  for  1885. 

(2)  Original  condition. — The  Bhick  Eiver,  North  Carolina,  a  tributary 
of  the  Gape  Fear  Eiver,  has  (with  its  own  main  tributary,  South  Biver) 
a  tol^  length  of  about  175  miles,  and  a  drainage  area  of  about  1,547 
square  miles. 

When  placed  under  governmental  improvement,  in  1886,  this  stream 
possessed  a  moderately  well-cleared  channel  from  its  mouth  (in  the  Cape 
Fear  Eiver,  16  miles  above  Wilmington)  22  miles  upwards  to  Point  Cas- 
well, with  2.5  feet  depth  at  low  water  and  4  feet  depth  at  high  tide; 
thence  a  rolighly  cleared  navigation  48  miles  farther  to  near  Lisbon, 
with  2.6  feet  depth  during  9  months  per  year,  and  with  6  feet  depth 
during  6  months  per  year.  A  steamer  of  2.5-root  draft  was  regularly 
running  once  or  twice  per  week  all  the  year  to  Point  CasweD,  and  9months 
per  year  to  Clear  Bun  (about  7  miles  below  Lisbon).  The  commerce 
(including  rafted  goods)  is  estimated  to  have  been  $750,000  per  year. 

(3)  Plan  of  improvement. — ^The  original  project  of  1885  as  continued 
to  date  proposed  to  secure  a  thoroughly  cleared  channel  of  natural 
depth  over  the  70  miles  of  river  from  its  mouth  to  near  Lisbon,  and 
afterwards  a  4-foot  channel  at  low  water  below  Point  Caswell. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $33,600. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished work,  extra  superintendence,  and  deterioration  of  plant)  may 
add  considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891  is  $3  000 

(4)  Results.— JJij^  to  June  30, 1890,  a  total  of  $2,896.86,  including  out- 
standing liabilities,  had  been  spent  in  all  upon  this  improvement  in  the 
removal  of  the  worst  obstructions  over  the  entire  river.  AU  private 
claims  to  the  exclusive  navigation  of  this  river  had  been  annulled  by 
the  State  of  North  Carolina.  In  consequence  of  this  work,  steamboats 
had  been  enabled  to  run  with  increased  certainty  and  regularity.  The 
commerce  was  then  about  $1,200,000  of  transported  goods  per  year, 
showing  that  each  dollar  spent  upon  this  improvement  since  its  com- 
mencement has  been  accompanied  by  the  development  of  sibout  $140 
of  annual  commerce.  The  navigation  was  not  obstructed  by  bridges 
without  draws. 

PRESENT  OPERATIONS. 

(5)  Worlc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  $140;  value  of 
United  States  plant,  nothing. 

The  available  frmds  were  entirely  insufficient  for  effective  work  on 
tliis  river,  and  work  was  mainly  confined  to  office  duties  and  minor  field 
work.  A  small  reserve  fimd  was  retained  for  use  in  emergencies  and  for 
incidental  work. 

Owing  to  the  variable  nature  of  the  work,  the  difficulty  of  specifying 
it  beforehand  and  of  measuring  it  afterwards,  the  work  was,  for  ad  van- 
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tage  and  economy,  allowably  done  by  hired  labor  and  the  porchaae  of 
materials  in  open  markeli. 

ln8i)ections  of  property  were  made  during  the  year. 

Water  gauges  were  established  in  November,  1889,  at  four  points  on 
the  river  and  have  been  kept  continuously  ever  since. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  present  annual 
commerce  of  $945,514  (about  61,311  tons). 

(6)  Recommendations  for  future  work, — ^The  river  is  far  from  being 
properly  cleared  and  there  is  an  urgent  need  for  more  work  to  put  the 
stream  in  thoroughly  good  order.  It  is  recommended :  That  IMs  im- 
provement be  completed  so  as  to  secure,  first,  a  fairly  cleared  natural 
channel  over  the  entire  river  from  its  mouth  up  70  miles  to  near  Lis- 
bon, then  a  4-foot  channel  below  Point  Caswell,  and  then  an  improved 
channel  through  the  IITarrows,  at  a  total  expense  of  $30,500  in  addition  to 
the  fiinds  available  on  June  30,  1890;  this  amount  to  be  appropriated 
in  yearly  installments  of  as  much  as  $20,000  each  until  complete. 
Smaller  y^rly  appropriations  will  involve  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work. 
extra  superintendence,  deterioration  of  plant,  and  may  increase  the 
expense  firom  $2,000  to  $4,000  per  appropriation.  Further  improve- 
ment so  as  to  secure  a  6-foot  depth  of  channel  below  Point  Caswdl  is 
not  recommended  at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

The  river  is  in  the  coUection  district  of  Wilmington,  N.  C. 

Money  Statement 

July  1,  1890,  balance  unexpended » $12L4S 

Proceeds  of  sale 39.45 

160.98 
Jane  30, 1891,  amount  expended  during  fiscal  year 155. 00 

July  1, 1891,  balance  unexpended 5.98 

July  1, 1891,  outstanding  habilities 3.38 

July  1, 1891,  balance  aTailable 2.60 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

Amount  tiiat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1893  20, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


keport  of  mb.  charlks  humphreys,  assistiint  bn6imeer. 

United  States  Enginber  Offick, 

Fayetteville,  N.  C,  June  SO,  1891. 
Captain:  I  have  the  honor  to  make  the  following  report  on  Black  River,  North 
Carolina,  for  the  fiscal  year  ending  June  30,  1891. 

Owiii^  to  the  small  amount  of  funds  available  the  operations  have  been  confined 
to  keeping  water  gauges  at  Port  Caswell,  Mill  Creek  Landing,  and  Hampton,  during 
July,  and  at  these  places  and  Clear  Run  during  the  remainder  of  the  calendar  ye>«r. 
Navigation  has  been  closed  a  considerable  portion  of  the  year  on  account  or  low 
water,  logs,  and  other  obstructions  waiting  removal,  so  that  a  good  deal  of  the 
country  produce  has  been  hauled  in  wagons  to  the  nearest  railroads. 
Mr.  John  A.  Dill  relieved  me  of  the  work  on  the  25th  of  May,  1891. 
Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Assistant  Engineer, 
Capt.  W.  H.  Btxby, 

Corpsof  EugitteerXj  U.  S.  J, 
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COMMERCIAL  STATISTICS. 

When  work  was  commenced,  in  1885,  on  this  improrement  theTiver  was  navigable 
for  narrow  2.5-foot  draft  steamers  all  the  year  22  miles,  to  Point  Caswell,  and  9 
months  of  the  year  41^  miles  further,  to  Clear  Run,  within  7  miles  of  Lisbon,  the 
head  of  the  river.  One  steamer  ran  regularly  over  the  route.  The  commerce  is  esti- 
mated to  have  then  been  about  $750,000  per  year. 

The  rates  of  freight  and  insurance  have  not  as  yet  been  appreciably  affected  by 
the  improvement. 

The  commerce  of  the  river  basin  is  about  the  same  as  in  1885,  but  a  greater  pro- 
portion of  it  now  goes  by  steamers  than  sittliat  time. 

The  present  river  couunerce  is  now  estimated  at  $945,514.  The  small  amount  of 
funds  60  far  spent  have  been  of  great  value  to  the  river  navigation,  and  a  few  thou- 
sand dollars  more  at  the  present  moment  would  be  also  of  great  inuiiediate  advan- 
tage to  navigation. 

There  are  now  two  steamers  of  2.5  to  3.5  feet  draft,  60  tons  cai)acit,v,  making  seuii- 
weekly  trips  to  Clear  Run  for  9  to  10  months  per  year,  and  one  steam  flat,  40  tons 
oapacity,  making  three  trips  per  week  to  Point  Caswell,  and  about  20  flats  of  30  to 
40  tons  capacity  each  towed  irregularly  a  part  of  the  year  to  Point  Caswell  by  one 
launch.  No  great  increase  of  commerce  is  ex}>ected  until  the  improvement  iibove 
Point  CasweU  is  completed.  This  river  is  the  main  and  natural  outlet  of  Sampson 
County.  Its  improvement  will  place  much  woodland  in  good  communication  with 
a  market,  and  should  add  $500,000  to  its  commerce. 

The  decrease  of  this  commerce  this  year  is  in  great  part  due  to  the  specially  low 
water  and  the  specially  bad  obstructions  thus  exposed,  and  the  failure  of  last  Con- 
gress to  provide  funds  for  their  removal. 

The  commerce  for  the  year  ending  31st  of  December,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  prodnots 

Tobacco 

Woe 

Grains  and  forage 

Yegetablfts  and  tniok 

Live  stock  and  products. 

ITish,  oysters,  etc 

Naval  stores 

Lumber  and  pTo<lucts 

rertilizerH 

Machinery 

Greneral  merchandise 

Sundries 


Exports. 


$24,160 


8,000 


6, 400 
17,400 


r>i  0.000 


Imports. 


$8,000 
7,200 
6,800 


28,800 
720 


2, 400 

4, 000 

181, 2W) 


.120 


Total. 


$24,160 

8,000 

15,200 

6,800 

6,400 

46,200 

720 

.'»16. 000 

]:{3,314 

2,400 

4,000 

181,200 

1.120 


Tonnage. 


Total t    706,394       230,120  1    045,514 


115 

18 

240 

300 

60 

500 

3 

11,  (MH) 

4.'>,5SK 

75 

8 

3, 4(M) 

4 

fil,  311 


Decrease  over  last  year,  $236,429 ;  tons,  14,.327. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Charles 
Humphreys,  made  after  much  correspondence  and  conv<n*sMtion  with  steamboat 
captains  ana  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commerce  at  present,  as  abor«  nho-trn.  is 

The  commerce  beforr*  the  improvement  l)egan  was 

The  development  of  commerce  since  Iwirinning  ol"  the  improvcmeut  is 

Expended  on  improvement  up  to  31st  DcccnilK  r,  IhDO 

The  devdiupmcut  of  annual  commerce  for  every  dollar  bi>cnt  ou  the  improvement  is 


Auiuuiit. 

Tons. 

}^i:\  514 

7nn.  000 

I'j.-.r.ii 

2.  900 
65 

61.311 

•4^5.650 

IJ.  6fK) 

•jEstimatod. 
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L  X8. 

IMPBOVEMENT  OF    CAPE    FEAB    BIVER,  ABOVE  WILMINGTON,    NORTH 

CAROLINA. 

HISTORY  OF  PAST  OPERATIONS. 

(1)  Beferenoe  to  past  reports, — For  special  description  of  river,  see 
pages  7^749,  Annual  Eeport  for  1872;  for  list  of  present  shoals  and 
obsti'uctionr,,  nee  pages  999, 1000,  Annual  Report  of  1886;  for  map  of 
river  and  jt\ .  ies,  see  page  1086,  Report  of  Chief  of  Engineers  for  1889. 

(2)  Original  condition. — ^The  Cape  Fear  River  above  Wilmington  has 
a  total  length  of  about  400  miles  and  a  drainage  area  of  7,167  square 
miles,  of  which  5,620  square  miles  lie  above  the  mouth  of  the  Black 
River,  its  main  tributary.  At  Fayetteville,  the  present  head  of  naviga- 
tion, 115  miles  above  Wilmington,  the  river  varies  from  112  feet  breadth, 
16  inches  average  depth,  150  square  feet  cross  section,  1  mile  per  hour 
current,  and  200  cubic  feet  discharge  per  second  in  extreme  droughts, 
up  to  1,400  feet  breadth,  50  feet  maximum  depth,  7  miles  per  hour  ve- 
locity, and  350,000  cubic  feet  discharge  per  second  in  high  freshetii. 
Ordinary  low  water  usually  lasts  from  1  to  4  months  per  year,  and  15-foot 
stages  of  water  at  Fayetteville  are  usually  reached  once  a  month  during 
the  rest  of  the  year. 

When  placed  under  governmental  improvement  in  1881  this  streani 
was  navigable  during  the  9  flush-water  months  of  the  year  fix)m  Wil- 
mington 115  miles  upward  to  Fayetteville;  but  the  channel  for  the  up- 
per 75  miles  was  badly  obstructed  by  sunken  logs,  snags,  overhanging 
trees,  and  shoals;  and  for  the  upper  66  miles  it  was  ftiU  of  shoals  on 
which  there  was  not  more  than  12  to  14  inches  of  water  during  the  low- 
water  season.  At  that  time  the  navigation  was  owned  by  private  par- 
ties. Its  commerce  is  estimated  to  have  been  about  $800,000  of  goods 
transported  per  year. 

(3)  Plan  of  improvement — The  original  project  of  1881-^82,  as  <*on 
tinned  to  date,  proposed  to  buy  out  the  private  owners  of  the  river,  thon 
to  clear  out  its  natural  obstructions,  and  to  further  provide  a  continn 
ous  channel  over  its  upper  66  miles  by  dredging  and  by  artificially  con- 
tracting its  water  way  by  jetties  through  at  le^st  32  shoals. 

The  totiil  final  cost  of  this  work  was  estimated  in  1885  at  $480,000  for 
a  3-foot  actual  channel  depth  during  11  or  12  months  of  the  year  up  to 
Fayetteville,  There  appears  every  probability  that  this  exi)enditure 
will  finally  give  the  expected  improvement,  and  that  the  commerce  will 
be  increased  by  that  time  to  $4,000,000  of  goods  per  year. 

The  aggregate  amount  appropriated  for  this  work  up  to  June  30, 1891, 
is  $103,250. 

(4)  Results.-^TJp  to  June  30, 1890,  a  total  of  $87,971.26,  including  out- 
standing liabilities,  had  been  spent  in  all  upon  this  improvement,  giv- 
ing a  moderately  good  continuous  4-foot  channel  at  least  100  feet  wide 
during  the  entire  year  from  Wilmington,  46  miles,  to  Kelly's  Cove ;  thence 
a  similar  3-foot  channel  27  miles  farther  to  Elizabethtown  (a  place  of 
considerable  commerce),  and  thence  a  2-foot  channel  at  least  80  feet  wide 
42  miles  farther  to  Fayetteville  during  11  mouths  of  the  year,  increased 
to  5  tV)ot  draft  from  Wilmington  to  Fayetteville  during  10  months  of  the 
year. 

In  conse(iuenje,  three  permanently  estubliKshed  steamboat  lines  had 
been  running  over  the  eutiie  distance  with  iull  draft  for  10  months 
each  year,  and  with  lessened  diaf t  the  rest  of  the  time.    The  commerce 
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during  these  years  has  increased  about  $200,000  per  year;  had  been 
further  benefited  by  exemption  firom  tolls,  and  was  then  about  $2,500,000 
of  transported  goods  per  year,  showing  that  each  dollar  once  spent  on 
this  improvement  had  been  accompanied  by  the  development  of  about 
$20  of  annual  commerce. 

Thd  navigation  of  this  stream  was  not  obstructed  by  bridges  without 
draws  between  Wilmington  and  Fayetteville. 


foUo 


PBESENT  OPEBATIONS. 

f 6)  Woric  of  the  past  year — The  special  work  of  the  past  year  is  as 

Uows:  Expenditures,  including  outstanding  liabilities,  $6,379,17; 
value  of  TJnited  States  plant,  $5,520. 

After  new  funds  became  available  high  water  prevented  river  work 
until  April,  1891. 

During  the  working  season  one  steam  launch  and  hoister,  four  stone 
flats,  and  other  plant  were  employed  on  the  river. 

Owing  to  its  varied  features  and  the  difficulty  of  specifyiog  it  before- 
hand and  measuring  it  afterward,  the  work  was,  for  advantage  and 
economy,  allowably  done  by  hired  labor  and  the  purchase  of  materials 
in  open  market. 

In  February  to  May  two  flats  were  built  for  the  towage  of  stone,  and 
two  others  were  borrowed  from  the  Lower  Cape  Fear  River. 

During  the  months  of  February  to  June,  inclusive,  there  was  quar- 
ried l,5Ss  cubic  yards  of  stone  at  McArthurs  (121  miles  above  Wil- 
mington), and  233  cubic  yards  at  Browns  (49  miles  above  Wilmington). 

Of  this  stone,  100  cubic  yards  were  towed  to  and  dejposited  at 
McCarters  Cross  Shoal  (114  miles  above  Wilmington);  460  cubic  yards  to 
McEaes  Cross  Shoal  (110 J  miles  above  Wilmington);  and  499  cubic 
yards  to  Thames  Shoal  (102  mUes  above  Wilmiii^bon). 

During  April,  May,  and  June  the  snagging  plant  worked  over  27 
miles  of  river  (from  22  to  30,  65  to  68,  and  99  to  115  miles  above  Wil- 
mington), removing  from  the  banks  119*  ti-ees  (cut  and  pulled  back) 
and  105  cords  of  bioish,  and  from  the  channel  52  tre^^s,  32  stumps,  42 
logs,  and  26  cords  of  small  snags,  leaving  the  channel  in  excellent  con- 
dition over  this  distance. 

During  the  entire  working  season  work  was  greatly  interfered  with 
by  high  water. 

During  the  remainder  of  the  year  work  has  been  confined  to  office 
duties  and  minor  work. 

Water  gauges  were  kept  at  two  places  during  the  year. 

Inspections  of  plant  and  work  were  made  during  the  year. 

The  work  of  this  improvement  has  been  well  and  vigorously  prose- 
cuted under  the  immediate  supervision  of  Assistant  Engineer  Chas. 
Humphreys,  whose  report  is  herewith  appended. 

The  work  of  the  pa«t  year  has  maintained  the  existing  fair  navigable 
condition  of  the  river.  The  effect  of  the  jetties  so  far  constructed  has 
been  to  better  the  channel  at  all  formerly  worst  places,  so  that  now  low- 
water  navigation  is  possible  during  fully  11  months  of  the  year. 

The  bridge  of  the  Cape  Fear  and  Yadkin  Valley  Eailroad  at  Fay- 
etteville (mentioned  in  Appendix  M  11,  Annual  Report  of  Chief  of  En- 
gineers for  1889)  has  been  completed  and  been  built  in  such  a  way  as 
not  to  interfere  with  navigation ;  but  a  coffer  dam  ai'ound  one  of  its 
piers  still  remains  to  be  removed  (awaiting  low  water). 

Otherwise  the  general  situation  is  about  the  same  as  at  the  begin- 
ning of  the  fiscal  year. 
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The  latest  reliable  commercial  statistics,  those  for  the  year  endini 
December  31,  1890,  are  herewith  apx)ended,  showing  a  commeire  *>\ 
$2,014,436  per  year^  about  129,000  tons. 

(6)  Mecommendatums  for  future  work. — ^Were  the  commerce  of  tin: 
river  sufficiently  large  to  justify  the  expenditure  of  such  an  anioiiiit  j 
in  my  opinion  the  proper  method  of  improving  this  river  would  b<'  bv 
the  construction  of  suitable  dams  and  locks  of  32  feet  total  lift^  givin  J 
a  O-foot  navigation  at  all  times  of  the  year  to  Fayetteville,  at  a  tot; : 
ai)proximate  cost  of  $1,200,000.    A  commerce  sufficient  to  justify  sue : 
an  exjMinditure  can  not  be  exi)ected  from  this  locality  for  many*ye;»r> 
Consequently  the  lock-and-dam  navigation  must  be  po8ti)oned'  for  tl: 
present,  and  a  contracted  river  channel  must  be  accepted  as  the  hv>: 
under  the  circumstances. 

It  is  recommended,  therefore,  that  this  improvement  be  complete<l  in 
accordance  with  the  present  approved  and  adopted  project,  so  as  t) 
secure  a  thoroughly  cleared  4-foot  channel  from  Wilmington  to  Eli/; 
bethtown;  thence  a  similar  3-foot  channel  to  FayetteviUe  during  11 «: 
12  months  of  the  year,  at  a  total  expense  of  $376,750  in  addition  u 
the  funds  available  June  30, 1891;  this  amount  to  be  appropriated  i; 
yearly  installments  of  as  much  as  $60,000  until  complete.  Smalh: 
yearly  appropriations,  involving  the  alternate  disorganization  and  reor- 
ganization  of  working  parties,  damage  to  unfinished  work,  deterioi.i- 
tion  of  plant,  and  extra  superintendence,  may  increase  the  cost  of  rite 
work  from  $1,000  to  $4,000  per  appropriation.  Further  improvemeir, 
so  as  to  extend  the  navigation  above  Fayetteville,  or  so  as  to  incrc;j>r 
the  depth  below  Fayetteville,  is  not  recommended. 

After  this  improvement  is  completed  its  proper  maintenance  may  ch-h 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  G. 

Money  stntement 

July  1,  1890,  balance  nnexpeiide^ $3r»P  3 

Amount  appropriated  by  act  approved  September  19,  1890 15, 0(X  * 

June  30, 1891,  amount  expended  during  fiscal  year 5,  L'b'^  -^ 

July  1,  1891,  balance  unexpended 10, 07(t.  st 

July  1,  1891,  outstanding  liabilities 1,171  > 

July  1, 1891,  balance  available S,^'!'"^ 

r  Amount  (estimated)  required  for  completion  of  existing  project 376, 7"^"* 

J  Amount  tliat  can  be  profitably  expended  in  fiscal  yearendiufx  •'  niu'  30, 1893    60, 00'  -• 
I  Submitted  in  comyifiance  wftb  requirements  o^  sections  "2  of  river  and 
I     barbor  acts  of  1866  and  1867. 


REPORT   OF   MR.    JOHN   A.   DILL,    OVXRSEER. 


United  States  Exgixeer  Office. 

FayetteriUe,  N,  C,  Jane  30,  ISM. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  iniprovenupt  •■[ 
tlie  Cape  Fear  River.  North  Carolina,  above  Wilmington,  for  a  portion  of  the  ti-f^*' 
year  ending  ,lnne  SO.  1891. 

In  acrordan«-e  with  insiructionH  from  your  offic4>,  this  work  ha«  beon  nu<Ifr  u' 
immediate  charge  since 25th  May,  18JU,  u])on  which  date  I  relieved  Assistant  Knjrim^'f 
Charles  Humproys. 

Mr.  Humphreys's  report,  already  forwarde<l,  coutaiuH  a  siunmary  of  all  work  k\(*^ 
on  this  river  up  to  the  25th  day  6t  May,  1891.  Since  that  day  the  work  has  U'l 
done  as  foUows : 
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From  the  qnarry  at  MoArthurs  (6  miles  above  Fayetteville.  N.  C);  1)059  cubic 
yards  of  stone  have  been  towed  downstream  and  placed  at  the  lollowing  points: 

At  McCarter's  Cross,  100  cubic  yards;  at  McRae^s  Cross,  460  cubic  yards;  at  Thames, 
499  cubic  yards.         ^ 
Have  cut  69  cords  of  brush  for  jetty  mattresses. 

The  hoister  has  worked  whenever  the  stage  of  water  would  permit,  has  8nagge<l 
over  16  miles  of  river,  removing  tjom  channel  8  trees,  13  stumps.  14  logs,  7  cords  small 
snags^  and  from  bank  14  leaning  wees,  and  cut  4  cords  of  brusn. 
The  towing  was  done  by  the  steam  launch  S.  G,  Wright. 

An  euffine  and  boiler  was  borrowed  from  the  Yadkin  River  for  use  at  the  stone 
quarry,  lowering  stone  to  scows  on  the  river. 

Borrowed  i^om  the  Cape  Fear  River,  North  Carolina,  below  Wilmington,  two  scows 
for  use  in  towing  stone.    Ordinary  repairs  to  plant  were  made  when  necessary'. 
Very  respoctfuUy,  your  obedient  servant, 

John  A.  Dill, 

Overseer. 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  8.  A. 


rbl'ort  of  mb.  charles  humphreys,  assistant  engineer. 

United  States  Engineer  Office, 

FayeiteviHe,  N.  C,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  Cape  Fear  River,  North  Carolina,  above  Wilmington,  for  the  fiscal  year  ending 
June  30, 1891. 

The  operations  for  the  past  year  have  been  as  follows : 

The  steam  hoister  beloufling  to  this  work  was  repaired  in  January,  1891,  and  leut 
temporarily  to  the  North  East  River,  returning  from  that  work  April  24  and  pro- 
cee€iing  at  once  with  the  snagging  of  the  Cape  Pear  River  above  Wilmington. 

Hie  steam  launch  H,  G.  Wnght  returned  from  the  northeastern  part  of  the  Stat<4 
tbo  8th  of  May  and  immediately  be^an  the  work  of  towing  the  hoister  and  otUcr 
boats  upstream  and  making  preparations  for  rock  towing,  bringing  up  two  borrowed 
flats  from  the  Lower  Cape  Fear  Kiver.  February  6,  1891,  a  small  force  began  q  Harry- 
ing rock  at  McArthnr's  (6  miles  above  Fayetteville).  April  15  another  simill  fon-o 
began  quarrying  rock  at  Brown's  Reach  (70  miles  below  Fayetteville).  Two  Huiall 
flats  were  built  iu  February  and  March. 

Operations  in  the  field  to  May  20  were  as  follows: 

Quarried  810  cubic  yards  of  rock ;  hauled  to  bank  1,028  cubic  yards  of  roek ;  Hiiagged 
over  10|  miles  of  river,  removing  from  channel  44  trees,  19  stumps,  28  logH,  19  eon  1m 
small  snags,  and  from  bank  105  leaning  trees  and  101  cords  of  brush.  Cut  down 
35  chords  of  wood  for  steamboat  fuel. 

The  steam  launch  H.  G.  Wright  has  been  fitted  up  and  repaired  geiieniUy  for  tliu 
sen  soil's  work.    The  work  has  been  jrreatly  impeded  by  high  wat-er. 

During  the  past  year  there  were  plying  on  this  river  2  stem  wheel  steamers,  4  tug 
boats,  and  41  flats. 

The  Cape  Fear  and  Yadkin  Valley  Railroad  has  caused  a  still  further  ri>ilnetion  iu 
the-  river  coiiuueree  hetween  Fayetteville  and  Wilmington,  but  the  Hteamhoat  eoni- 
meree  along  this  river  is  gradually  increasing. 

During  the  past  yeivr  navigation  was  closed  on  account  of  low  water  lor  t  days. 

I  was  relieved  of  this  work  on  the  25th  of  May  by  Mr.  John  A.  Dill. 
Very  respectfully,  your  obedient  servant, 

Chas.  Humph rkys, 

Assistanl  Enginucr, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S.  A, 


COMMERCIAI.  STATISTICS. 

When  work  commenced,  in  1881,  the  river  was  badly  obstructed  and  only  naviga- 
ble 9  months  of  the  year,  and  the  navigation  was  owned  by  a  private  corporation. 
The  comraeroe  is  estimated  to  have  then  been  about  $800,000  per  year.  At  present 
the  river  is  fairly  well  cleared  of  obstructions  (logs,  trees,  etc.),  isnavijicable.  all  the 
year  for  light-draft  boats,  and  for  5-foot  draft  steamers  during  at  least  11  montliH  of 
"the  vear.  Steamers  now  run  regularly,  making  4  round  trips  per  week.  The  coin- 
meree  is  now  $2,014,436  per  year,  aud  with  Blitck  River  commerce  (which  also  goes 
over  part  of  this  river)  is  about  $2, 960, 000.    The  commerce  of  the  Cape  Fear  River 
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above  Wilmington  is  carried  br  steamers  and  flats  as  follows:  The  Mur^^Uman  u* 
aboat  150  tons  capacity.  Cape  Fear  150  tons,  and  the  ffwt  90  tons.  These  Ateamcr- 
have  each  two  150-ton  flats,  and  there  are  about  13  other  fiats  on  the  river  a  vera:: 
ing  about  60  tons  capacity  each.  The  steatai  tugs  Marief  Pet,  l^wrenee,  and  lannrh^ 
NavoBsa,  Ida,  Louise,  and  Dude  are  employed  part  of  the  year  in  towing. 

The  rates  of  freight  have  been  reduced  about  83  per  cent,  and  river  insurance  i^ 
regarded  as  unnecessary  except  against  fire.  The  commerce  has  increased  ovf-r 
$1§0,000  per  year  on  an  average  ever  since  work  mgsm,  in  1381.  Every  dollar  so  f.ii 
spent  upon  tiie  improvement  has  been  accompanied  by  the  development  of  abont 
^  of  annual  commerce.  In  addition  to  this  the  former  toUs  have  been  remove*! 
There  is  every  indication  that  with  a  never  failing  depth  of  3  feet  throoghoat  the 
entire  year  the  conmierce  would  gradually  increase  to  $4,000,000  or  more  per  year. 
including  rafted  goods. 

Ilie  famng  off  of  the  commerce  this  year  is  caused  hj  the  completion  of  the  Cap« 
Fear  and  TiMkin  Vallej^  Railroad  which  has  temporarily  taken  much  of  the  com- 
merce that  had  hereto&re  come  over  the  river. 

The  commerce  for  the  year  ending  December  31, 1390,  is  estimated  as  follo^wa : 


C1m8  of  goods. 


Bxporto.      Imports. 


TotaL 


Cotton  and  produots 

ToImoco 

Bioe 

Onlns  and  fonffe 

Vegetablea  and  traok  — 
Live  stock  and  productH  . 

lish,  oysters,  etc 

TSmvil  storen 

Lumber  and  products — 

Fertfiisers 

ICaohinery 

General  morohandise  — 
Snndxies 


$830,000 

10,800 

14,014 

1,600 

8,860 

80,400 

IS 

440,000 

163, 6M 


|u,aoo 

1»,200 
11,980 
16,800 


120.000 
8,600 


31,627 
51,385 
4.175 


MO,  000 


434,000 
00,825 


$331,300 

20,500 

26,844 

18,400 

8,880 

160,400 

8,61« 

440,000 

163,594 

240,000 

31,627 

475,335 

95,000 


1,«M 

06 

est 

a* 

1.63^ 

U 

34.:.^: 
68.  uc 

7.5i^' 


Total. 


1,076,881  937,555 


2,014,436 


129.  tM> 


Decrease  over  last  year,  $503,609;  tons,  21,000. 
Transportation  lines  establisned  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Aasistant  Engineer  Cha6. 
Humphreys,  made  after  much  correspondence  and  conyersation  wiUi  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Amount. 

TWB. 

12,014,436 
800,000 

429.  oce 
•50.  OW 

1,214,436 
88,040 

30 

79,  UN 

Expended  on  improvement  up  to  December  sT,  1890 ". 

The  development  of  annual  commerce  for  every  dollar  spent  on  the  improve- 
ment is - -...- 

L  zg. 


IMPROVEMENT  OP  CAPE  FEAR  RIVER,  AT  AND  BELOW  WILMINGTON. 

NORTH  CAROLINA.  ' 


HISTORY  OF  PAST  OPBBATIONS. 


(1)  Reference  to  past  reports. — ^For  maps  of  river,  see  page  1050,  An- 
nual Report  for  1887,  and  1090  of  1885;  for  special  history  of  past  work, 
see  page  1004,  Annual  Report  for  1886;  for  last  projects,  see  pages  1132- 
1134,  Annual  Report  for  1889. 
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(2J  Original  condition. — ^The  Cape  Fear  Eiver,  emptying  into  the  At- 
lantic Ocean  at  Gape  Fear,  has,  from  its  month  np  to  its  head  waters  in 
the  mountains,  a  total  length  of  about  426  miles  and  a  drainage  area 
of  0,115  square  miles.  The  two  main  branches  of  this  river  meet  at 
Wilmington,  bringing  with  them  an  average  fresh-water  discharge  of 
14,000  cubic  feet  per  second.  Below  Wilmington  the  river  is  a  tidal 
basin,  with  about  26  miles  length,  350  square  miles  drainage  area,  37 
square  miles  water  surface,  3.5  feet  rise  of  tide  (2.5  at  Wilmington,  4.5 
at  the  ocean),  and  an  average  discharge  during  ebb  of  160,0^0  cubic 
feet  per  second,  the  ocean  bar  being  2  miles  seaward  of  the  river  mouth. 

When  placed  under  improvement,  in  1829,  this  stream  had  3  bar 
entrances,  with  least  depths  as  follows :  About  9  feet  at  the  Baldhead 
Channel,  9  feet  at  the  Eip  Channel,  and  10  feet  at  JS'ew  Inlet  Channel, 
these  bars  being  respectively  9,  6,  and  2  miles  below  the  point  which 
was  then  the  head  of  the  river's  delta.  From  the  head  of  this  delta,  20 
miles  up  to  Wilmington,  there  were  several  shoals  with  a  least  depth  of 
7.5  feet  at  low  water.  The  commerce  in  1827  is  unknown,  but  that  of 
1870  was  about  $13,500,000,  of  which  $1,500,000  was  foreign  export 

(3)  Plan  of  improvement — ^The  original  projects  of  1827  to  1847  pro- 
posed to  improve  the  upper  20  miles  by  dredging  and  by  jetty  contrac- 
tion of  the  channel;  $203,204.59  were  spent  during  this  time  in  increas- 
ing the  depth  upon  the  shoals  to  9.5  feet  at  low  water,  equal  to  that  at 
the  bar  entrances.  At  or  about  this  time  the  shore  at  Fort  Caswell, 
oi)posite  BaJdhead  Point,  was  protected  by  stone  jetties,  under  an 
appropriation  for  the  preservation  of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  obstruc- 
tions between  Zeke  Island  and  Smith  Island,  near  N'ew  Inlet,  and 
suggested  the  possible  fixture  necessity  of  closing  Kew  Inlet;  $156,296.26 
was  spent  during  this  time  upon  these  works,  never  fully  completed  for 
want  of  funds. 

The  project  of  1870  proposed  a  crib-closure  of  the  space  (4,403  feet 
long)  between  Smith  and  Zeke  Island  (finished  in  1873)  to  prevent 
further  widening  of  'Sew  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881), 
in  order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance.  The 
projecits  of  1872  to  1883,  as  continued  to  datCj  proposed  the  extension  of 
the  New  Inlet  Dam  2  miles  farther  down  the  stream,  to  prevent  the  fur- 
ther erosion  of  Smith  Island  at  the  Swashes.  The  project  of  1875,  as 
continued  to  date,  proposed  the  occasional  use  of  dredging  upon  the 
outer  bar  to  assist  the  tidal  currents  in  gradually  localizing,  straighten- 
ing, deepening,  and  fixing  the  bar  entrances,  t<)  obtain,  first,  a  12-tbot 
depth  at  low  water,  and  then  a  14-foot  depth.  The  projects  of  1874  to 
1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date,  proposed 
dredging  and  occasional  diking  wherever  necessary  across  shoals,  so  as 
to  secure,  first,  a  12-foot  channel  200  feet  wide,  and  afterward  a  16-foot 
channel  270  feet  wide  at  low  water  over  this  whole  length. 

The  total  final  cost  of  this  work  under  the  project*  of  1870  to  1889 
was,  in  1889,  estimated  to  be  $3,930,000. 

The  aggregate  amount  appropriated  for  the  existing  projects  of  1872 
to  1889  was,  up  to  June  30, 1891,  $2,275,000. 

The  project  of  1889  extended  the  work  of  the  proposed  iniprov(».ment*i 
to  obtain  a  depth  of  20  feet  at  low  water  from  Wihnington  to  the  ocean, 
at  a  totaJ  increased  cost  of  $1,800,000. 

(4)  Results.— Up  to  June  30, 1890,  a  total  of  $2,093,885.87,  including 
c»utstanding  liabilities,  had  been  spent  in  all  upon  the  proposed  improve- 
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meut  of  1870  to  1889  with  great  success,  obtaining  a  16-foot  least  depth 
of  water  at  the  main  bar  entrance,  and  completing  a  channel  of  16  tW\ 
depth  and  at  least  233  feet  width  28  miles  further  to  Wilmington.  Thi> 
depth,  combined  with  the  average  rise  of  tide  of  4.5  feet  at  the  bar  and 
2.5  feet  at  Wilmington,  is  such  that  at  that  time  vessels  loaded  to  18  ftN-t 
draft  (10.5  feet  more  than  in  1827)  could  readily  go  from  Wilmington  to 
the  ocean  in  a  single  tide  any  day  of  the  year. 

The  total  commerce^  exports  and  imports,  foreign  and  GoastwiBe^  Lad 
increased  from  about  $13,500,000  of  transported  goods  in  1870  up  t<> 
about  $20,000,000  in  1890,  and  its  foreign  exports  alone  from  $l,50O,(KK) 
in  1871  to  about  $8,000,000  in  1890,  showing  that  each  dollar  once  8i>enr 
on  this  improvement  has  already  been  accompanied  by  the  development 
of  about  $3.30  of  annual  foreign  commerce,  although  the  last  incresis<> 
of  2  feet  in  draft  in  the  river  channel  was  too  recent  to  have  produce<l 
its  natural  effect  on  such  development. 

The  navigation  of  this  river  below  Wilmington  is  not  obstructed  by 
bridges  of  any  sort. 

PRESENT  OPERATIONS. 

(5)  Work  of  the  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  $65,708.74 ;  value 
of  United  States  plant,  $22,300.. 

During  the  year  one  United  States  steam  tug,  one  United  States  steam- 
suction  dredge,  and  other  United  States  plant  were  in  use. 

From  January  to  June,  1891,  there  were  employed  from  one  to  two 
contract  dredges  on  the  improvement. 

Owing  to  its  variable  nature  and  to  the  difficulty  of  properly  speiufy- 
ing  it  beforehand  and  measuring  it  afterwaiHis,  all  work  except  dretiir- 
ing  was,  for  advantage  and  economy,  allowably  done  by  hired  labor  anil 
the  pui'chase  of  materials  in  open  market.  The  dredging  was  douf 
partly  under  contract  dated  December  24,  1890,  with  P.  Sanford  Ross. 
of  Jersey  City,  N.  J.,  to  be  finished  by  February  14,  1892,  and  partly 
by  bired  labor  by  the  United  States  steam-suction  diedge  Woodbury. 

All  work  (lone  under  contract  was  performed  in  a  very  thorough  and 
highly  satisfactory  manner.  The  contractor  employed  thefoUowing- 
nanuHl  dnnlgi^s,  and  removed  from  the  various  shoals  of  the  river 
291,071  cubic  yards  mud  and  sand,  and  20  logs,  viz: 


IS  tone  of  dredge. 


"So.  5  . 
Pugb. 


Total. 


ftand.       •  ^«** 


Out>ieyar<U,< 

06,675  ;  3 

149, 996  IS 


291,671 


During  the  fiscal  year  the  Woodbury^  operated  by  hired  labor  and  the 
purchase  of  materials  in  open  market,  removed  64,553.4  cubic  yards  of 
mud  and  sand,  at  a  total  cost  of  $9,561.74,  or  0.1481  cents  per  cubic  yani. 
Between  June  30  and  October  14, 1890,  and  between  December  22, 1890. 
and  June  30,  1891,  she  was  kept  at  work  on  the  ocean  bar  (29  niile.s  be- 
low Wilmington).  Between  the  same  dates,  but  during  weather  un 
suited  for  work  on  the  bar,  she  worked  on  Snows  Marsh  Channel  (20 
miles  below  Wilmington). 

Between  October  14  and  December  22,  1890,  the  Woodbury  wi^%  Imiued 
to  the  Governmental  improvement  of  the  St.  Johns  Biver,  Florida, 
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The  total  work  of  all  the  above-mentioned  dredges  during  the  year  is 
as  follows: 

From  the  ocean  bar  (29  miles  below  Wilmington)  there  were  removed 
54,716  cubic  yards  of  mud  and  sand,  leaving  a  channel  of  200  feet  width 
and  about  16  feet  depth  at  low  water. 

From  the  New  Snow's  Marsh  Channel  (^20  miles  below  Wilmingtpn) 
there  were  removed  18,646.4  cubic  yards  oi  mud  and  sand,  leaving  the 
cut  everywhere  233  feet  wide  and  16  feet  deep  at  low  watiT. 

From  Old  Brunswick  Cove  Shoal  (13  miles  below  Wilmington)  there 
were  removed  37,828  cubic  yards  of  mud  and  sjiud,  leaving  the  cut 
everywhere  270  feet  wide  and  16  feet  deep  at  low  water. 

From  Lilliput  Shoal  (11  miles  below  Wilmington)  there  were  removed 
101,768  cubic  yards  of  mud  and  sand,  leaving  the  cut  everywhere  140 
feet  wide  and  16  feet  deep  at  low  water. 

From  Alligator  Creek  Shoal  (1  mile  l)elow  Wilmington)  then^.  were 
removed  48,865  cubic  yards  of  mud  and  sand,  leaving  the  cut  of  x)artial 
width  and  20  feet  depth  at  low  water. 

From  Wilmington  Shoal  (opposite  the  city)  there  were  removed  94,402 
cubic  yards  of  mud  and  sand,  and  20  logs,  leaving  the  cut  of  partial 
width  and  16  feet  deep  at  low  water. 

On  October  15,  1890,  the  steam  tug  Eastern  lost  all  her  upper  works 
by  a  fire  whose  origin  was  without  any  known  cause.  From  that  time 
until  June,  1891,  she  was  under  repairs. 

Minor  surveys  were  made  at  vai'ious  times  during  the  year  to  deter- 
mine the  condition  of  the  ocean  bar  and  dredged  channels. 

Inspections  of  property  and  work  were  made  during  the  year,  show- 
ing very  satisfactory  results  everywhere. 

The  work  of  this  improvement  has  been  vigorously  and  very  thoroughly 
carried  on  under  the  immediate  supervision  of  Assistant  Engineer  Henry 
Bacon,  until  his  death  in  April,  1891  (by  which  the  TInited  States  lost 
an  especially  efficient  and  valuable  assistant).  Since  then  the  work  has 
been  well  carried  on  by  Acting  Superintendent  Robert  Merritt,  whose 
report  is  herewith  appended. 

The  work  of  the  past  year  has  greatly  benefited  the  navigation  of  the 
river.  In  the  upper  river  the  channels  are  everywhere  of  ftill  depth,  and 
vessels  drawing  18  feet  have  safely  ascended  and  descended  the  river, 
and  one  drawing  over  20  feet  has  safely  crossed  the  ocean  bar. 

The  single  straight  channe]  on  the  ocean  bar  has  been  maintained, 
and  its  depth  increased  by  natural  scour  and  by  the  work  of  the  United 
States  section -dredge  Woodbury. 

The  foreign  commerce  is  steadily  increasing.  Otherwise  the  situation 
remains  about  the  same  as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
about  $21,447,320  per  year  (about  346,557  tons). 

(6)  Recommendations  for  future  work. — It  is  recommended  that  the 
above  improvements  be  carried  on  by  widening  and  deepening  the  ex- 
isting river  channels  to  their  full  dimensions  of  270  feet  width  and  20 
feet  least  depth  at  low  water,  and  by  straightening,  deepening,  and 
fixing  the  bar  entrance,  at  a  total  expense  of  $1,655,000,  in  addition  to 
the  funds  available  June  30,  1890,  to  be  appropriated  in  amounts  of 
$300,000  per  year.  Smaller  yearly  appropriations,  involving  the  alter- 
nate disorganization  and  reorganization  of  working  parties,  damage  to 
unfinished  work,  deterioration  of  plant,  and  extra  superintendance  may 
increase  the  cost  of  the  work  by  from  $6,000  to  $20,000  per  approprl* 
ation. 
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After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $25,000  per  year  for  a  few  years,  but  the  improveiiieut 
should  be  fairly  permanent. 

Thifl  river  is  in  the  collection  diutrrct  of  Wilmington,  N.  C. 

Money  statement, 

July  1, 1890,  balance  unexpended $13^476.04 

Proceeds  of  sale 60.00 

Amount  appropriated  by  act  approved  September  19,  1890 170, 000. 00 

183,536.04 
June  80,  1891,  amount  expended  during  fiHcal  yeai* 55, 423. 4i' 

July  1,  1891,  balanc«  uuexpeuded 128, 112.  |52 

July  1,  1891,  outstanding  liabilities $12,  (>t7. 23 

July  1,  1891,  amount  covered  by  nnc(»nii»leUMl  contracts 85,  H53. 69 

98,600.82 

July  1,  1891,  balance  available 29,511.8i> 

Amount  (estiraat^od)  requirod  for  completion  of  existing  project 1, 655,  000.  l>0 

Amount  that  can  be  prolitablv  expended  in  fiscal  year  ending  Juno 

80,  1893 300.000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  Cape  Fear  River  at  and  helow  Wilmington.  N,  C,  tfpened 
at  11  &  clock  a,  m.,  Deccmher  15  y  l6V0y  by  Capt.  IV,  Jff.  Bixby,  Corps  of  Entfineers. 


No. 


Name  and  address  of  bidder. 


Atlas  Dredging  Companv,  TTilmington,  Del 

Alabama  Dredging  and  Jettv  (:oii>j.i:ui>,  Mobile,  Ala. 

P.  Sanford  Koss,  Jt^rsev  Citv,,  N.J 

Moore  &  Wright,  Portlund/Me 

G€H).  C.  Fol>e8  A:  Co.,  Baltimore,  Md 

Baltimore  Dredging  Company,  Daltiroore,  Mil 

National  Dredging  Company,  Wilmington,  Del 


Price  bid 

per  cubic  ,  Will  oomin«>«ir«. 
yard.     , 


Cents.    I 

15  I  February  1, 1P9L 
*"'  January*  1.  ij5^i. 
January  15,  l:*i*i. 
I  May  1.  1891. 
April  1,  18»1. 
Febraarv  1,  189L 
Aprill,*18a2. 
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$110,000  to  $125,000  worth  of  dredging  bid  for. 
Recommended  to  be  awarded  to  bidder  No.  3,  P.  Sanford  Ross. 
There  is  available  for  the  work  of  improving  Cape  Fear  River  at  and  belo'w  Wil- 
iugton,  N.  C,  the  sum  of  $173,000. 


kepobt  of  mr.  robert  c.  merritt,  acting  superintrndsnt. 

United  States  Enou^eer  Offick, 

Wilmington,  X.  C,  June  SO,  1S9Z. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington^  for  the 
fiscal  year  ending  .June  30,  1891. 

At  the  beginning  of  the  fiscal  year  the  appropriation  of  August  11, 1888,  was  nearly 
exhausted. 

The  work  under  the  new  appropriation  of  September  19,  1890,  was  delayed  by  the 
neeessary  time  taken  for  advert isin<r  and  mnkin<[;  a  contraet  for  the  work,  and'tinte 
needed  by  the  contractor  after  the  award  was  made  to  prepare  for  worlc ;  thus  undrr 
.'ontracts  of  the  fiscal  year  actual  dredging  has  been  carried  on  only  during  the  last 
6  months. 

The  operations  on  this  river  improvement  have  been  contract  dredging;  operations 
of  the  Government  suction -dredge  JToodbury,  repairs  of  steamer  EasUm  (which  vra* 
badly  damaged  by  fire  on  the  night  of  October  15,  1890), and  other  minor  repaira  and 
work. 
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The  dredji^inff  in  the  river  was  the  be^nning  of  the  latest  project,  which  contem- 

Slates  the  final  completion  of  an  avaUable  channel  of  270  feet  width  and  20  feet 
epth,  at  mean  low  water,  from  Wilmington  downward  30  miles  to  the  ocean. 

'rhe  repairs  of  the  steamer  Easion  were  begnn  in  December  and  completed  Snffl- 
ciently  so  that  the  boat  conld  be  nsed  during  the  month  of  June.  The  total  cost  of 
the  repairs  have  been,  up  to  the  present  time,  $2,760.28. 

The  suction  dredge  Woodbury  was  nsed  outside  of  this  river  by  Capt.  W.  M.  Black, 
Corps  of  Engineers,  from  October  14  to  December  22, 1890,  to  aredge  at  or  near  the 
mouth  of  the  St.  Johns  River,  Florida. 

Upon  the  Cape  Fear  River  the  operations  of  the  Woodbury  have  been  on  the  Bald- 
head  Channel  (at  the  bar),  when  the  weather  permitted,  and  at  other  times  at  the 
Now  Cut  opposite  Snows  Marsh. 

The  following  is  a  tabular  statement  of  the  work  done  and  the  cost  of  the  same  per 
c  ubic  yard  aud  cost  in  gross,  allowing  $100  per  month  for  deterioration  of  plant. 
The  ai-coiiuts  made  for  the  year  amount  to  $9,561.74  and  64,553.4  cubic  yards,  making 
the  cost  l^^ha  cents  per  cubic  yard.  Without  allowing  for  deterioration  the  cost  is 
0.1339  cents  per  cubic  yard. 


Konth. 


Days. 


Cnbio  yards  of  dredging  done, 
and  nomber  of  days  dredged. 


Bar. 


Days. 


New  cut 
«>pposite 
Snows 
Marsh. 


Total. 


D^s 


Yards. 


Cost. 


Whole 
cost. 


Per 
yard. 


Jnly 

ATi^rnst 

September 

<kt<)ber 

December 

1891. 

Jannary 

Febmary 

March 

AprU 

May 

June 

Total 


8,243.5 
i,  270. 6 
7.139.9 
715.8 
1,006.2 

7,394.7 
5,449.0 
4,000.6 
4, 177. 3 
10,847.2 
6,il0.6 


3,322.8 

1,409.5 

350.0 


352.4 

704.7 
1,124.9 
202.0 
535.1 
175.2 
1,591.8 


6,560.3 
5, 740. 1 
7,498.9 
715.8 
1,358.6 

8,000.4 
6,574.5 
4.262.6 
4,712.4 
11,022.4 
8.002.4 


$921.24 
904.84 
990.74 
510.93 
279.48 

962.57 
932.38 
984.54 
947.88 
1,055.28 
1,071.86 


10.1403 
.  1576 
.1321 
.7138 
.2057 

.1188 
.1418 
.2810 
.2011 
.0957 
.1339 


128  54,716.0 


9,897.4   171  64,553.4  9,661.74   M481 


*ATerage. 

The  results  of  the  dredfins  at  the  bar  are  gratifying.  At  the  outer  crest  or  bar, 
over  a  width  of  200  feet,  tne  least  depth  is  18.1  at  mean  low  water.  There  are  some 
inner  shoals  about  3,000  feet  inside  of  the  bar  where  the  available  depth  at  low  water 
does  not  exceed  17  feet. 

The  principal  work,  however,  in  progress  on  this  river  is  the  dredging  of  a  chan- 
nel to  270  feet  width  and  20  feet  depth  at  mean  low  water  across  all  the  shoals  from 
Wilmington  to  Southport  Harbor.  This  work  was  advertised  under  date  of  Novem- 
ber 6,  1890,  and  proposals  opened  December  15,  1890.  Contract  was  awarded  and 
entered  into  with  P.  Sanford  Ross  at  13^  cents  per  cubic  yard,  under  date  of  Decem- 
ber 24,  1890,  and  approved  January  8, 1891, 

Work  was  begun  with  one  dredge  January  19,  on  Lillipnt  Shoal,  and  with  another 
dredge  on  March  16,  on  the  Old  Brunswick  Cove  Shoal,  and  was  diligently  prosecuted 
by  these  two  powerful  clam-shell  dredffes  to  June  3,  and  since  then  by  one. 

The  upper  reach,  Wilmington  Shoal,  nas  been  finished  to  full  width  and  depth,  and 
on  the  lower  reach  one  cut  381  feet  wide  has  been  finished  and  two  other  cuts,  each 
38i  feet  wide,  partly  finished. 

At  the  Alligator  Creek  Shoal,  where  the  work  is  now  in  progress,  one  cut  37  feet 
wide  has  been  dredged  to  20  feet  depth  at  low  water  to  500  feet  below  the  angle. 

At  the  Lillipnt  Shoal  some  repairs  have  been  made,  taking  three  cuts  through  the 
upper  reach  and  four  cuts  through  the  lower  reach,  each  37  feet  wide  and  16  feet 
deep  at  low  water. 

The  Old  Brunswick  Cove  Shoal  has  been  finished  to  270  feet  width  and  16  feet 
depth  at  mean  low  water. 

At  the  New  Cut  opposite  Snows  Marsh,  a  very  narrow  shoal  having  formed  across 
the  lower  end,  it  was  found  necessary  to  have  it  removed  and  a  supplementary  agree- 
ment was  made  with  P.  Sanford  Ross  to  remove  the  same.  After  working  against 
many  disadvantages  they  succeeded  in  dredging  three  cuts  across  the  shoal,  each 
37  £det  wide  and  18  feet  deep  at  mean  low  water. 
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The  work  done  nnder  ooiitri»ct  and  supplementary  agreement  may  bt*  wtated  a* 
ih\iovfn: 

Cvhic  pards  dredged. 

At  Wilniinj^ton  Shoal 94,4<''J 

At  Alli«,'rttor  CrtHjk  Shoal 48,?<»r. 

At  Lillimit  Shoal 101,  7i^ 

At  Old  Brunswick  Shoal 37.><'> 

New  Cut  opxK>Rite  Snows  Marsh 8,  ^>^ 

Total .'. 291.671 

and  20  logs  were  removed. 

Tlie  shore  line  of  Federal  Point  and  its  extension  over  the  Carolina  Shoals  reinjiiii!* 
in  muf'h  the  same  condition  as  at  last  report. 

The  southerly  swash  (or  Comcake  Inlet),  which  4  years  aj^o  had  a  width  of  1,600 
feet  at  hi.jfh  water  is  now  closed  and  a  high  beach  built  up  m  its  place.  The  oth**r 
two  swasheb,  New  Inlet,  Zeke  Island,  and  the  long  line  of  beaches  extending  tn>iii 
Zeke  Island  to  Baldhead  or  Smith  Island  remftin  in  comparatively  the  same  cuiiditioii 
as  at  the  report  of  ia«t  year. 

Some  change  has  occurred  in  the  shore  line  at  Baldhead  Point.  The  accretion  on 
tlie  sea  Hide  and  at  the  point  has  continued,  while  there  hmn  been  some  erosion  at  thr 
inner  hook.  No  great  changes  haveo<»curred  in  tlie  shore  line  of  Oak  Islanil.  Tlicn* 
has  been  Konie  erosion  at  the  point  and  along  the  shore  opposite  Fort  Caswell,  ami 
some  ucnetion  further  westward  towards  Oak  Island  light-house. 

Several  detailed  hydrographical  surveys  have  been  ma^le  of  Baldhead  Chaiiiiel  am^ 
vicinity  an«l  one  survey  each  of  all  the  dredged  channels  and  a  survey  of  ri\fr  in 
fnuit  lit'  Wilmington. 

The  new  inlet  dam  and  the  long  new  dam  extending  from  the  muitherly  end  of  ir 
to  the  large  marsh  remain  in  substantially  the  same  finished  condition  a.s  h\»x   year. 

The  anu>unt  of  appropriation  bv  Congress  (beginning  with  ^100,000,  June  11,  'l87i», 
and  ending  with  $170,000,  September  19,  1890)  is  $2,275,000. 

The  following  is  the  estimate  of  amounts  probably  requireil  t(»  complete  the  pres- 
ent project,  including  the  amount  available  July  I,  1891.  This  estimate  iH  slightly 
nuMiitied  from  that  of  last  year: 

r)2r),(K)()  cubic  yards  dredging,  at  13i  con ts $69.  5ti2.  :•' - 

4,121,000  cubic  yards  dredging,  at  15  cents 61«,  l.%0.in' 

180,<X)0  tons  of  stone  in  jetty,  at  $2.60 i-W,  <K)().  (H» 

Two  new  suction  dredges 90,  OOO.  U* 

Operating  the  same  24  months,  at  $1,750  per  month 84,  OOO.  W» 

Operating  the  fFoodbury  24  months^  at  $1,000  per  month 24, 1)00.  w> 

10  per  cent,  for  office  expenses  and  superintendence 133,  571.  i'* 

10  per  cent,  for  contingencies 133,  571.  'S^ 

Total l,602,a^.U» 

I  am  indebted  to  Col.  John  L.  Cantwell,  secretary  of  the  Produce  Exchanp^e  and 
Chamber  of  Commerce  of  Wilmington,  for  his  valuai)le  assistance  in  obtaining  the 
commercial  statistics  for  the  year  1890,  which  have  been  already  forwarded. 

A  tracing  will  be  submitted  with  this  showing  the  hydrography  of  the  Baldhead 
Channel. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.     The  nearest  light- 
houses are  at  Baldhead  Point  and  Oak  Island,  at  the  mouth  of  the  river. 
Very  respectfully,  your  obedient  servant, 

ROBT.  C.  Merritt, 
Acting  Superintendent, 
Capt.  W.  H.  BiXBY, 

Corps  of  Mngineera,  U,  S,  A. 


COMMBKCIAL  STATISTICS. 


When  the  work  of  this  improvement  was  begun  in  1829  the  river  navigation  wa« 
restricted  to  vessels  of  7i  feet  draft. 

At  present  the  river  is  used  by  vessels  of  17  feet  draft;  its  commerce  is  abont 
$21,500,000  per  year  and  is  steaclily  increasing. 

The  rates  of  freight  have  greatly  decreased  since  the  improvement  was  begun;  the 
rates  of  insurance  have  decreased  to  such  an  extent  that  while  formerly  there  wa^  a 
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(liacrunination  against  Wilmington  in  favor  of  other  soutbeni  ports,  now  Wilming- 
ton in  put  on  an  equality  with  OhaiicHton  and  Saviniiinli. 

The  foreign  commerce  htiH  increaseil  from  $1,500;0()0  in  1871  to  aliout  $8^70,000  in 
1890. 

The  development  of  this  port  directly  tends  to  the  development  of  North  Carolina 
and  of  such  of  the  Western  States  as  can  reach  Europe  most  quickly  by  the  exist- 
ing and  projected  North  Carolina  railroads,  the  Cape  Fear  River,  and  the  ocean. 

The  present  commerce  is  reported  as  follows : 

Commerce,  foreign  and  domeatic,  for  the  years  ending  December  SI,  1889  and  1890, 

EXPORTS. 


Articles. 


Cotton bales . . 

Spirits  turpentine, 

l>am»lH 

C'nidH  turpentine, 

lmm*lH 

KoHJn banvlH.. 

I'ar «hi 


Qiiantity. 


1869. 


I'itrli 

iVaiiiitM 

Luiiilior. 

Mt.H('«'IlHm'oii8 

I)IUt<<4l) 


do  ... 
..ImlsIioIh.  . 

iVM-t.. 

.  .Miuiiber.. 

(OHti- 


132, 994 

61,626 

18, 171 

35l,8*J7 

08,  WK 

8U,  .'urj 

40, 2H9,  21)5 

7, 316,  912 


1890. 


154,666 

70,286 

19,082 
IM^x  r)2:i 
'71,940 

5,:iir» ; 

73, 121 
40,065,567  I 
8.935,U64  I 


Rate. 


1889. 


$51.62i 

21.56 

1.49 
.lU 
1. 5<5 
1.60 
].<N) 
.01* 
.00ft 


Totals I ; ,  12,896,664     14,097,320  1      348,557 


1890. 


$52.00 

18.70 

1.99 
1.00 
1.47 
1.60 
1.40 
.Olfl> 

.ooi 


Value. 


It 


«6, 865, 815 
1,328,657 

27. 075 

3:i0.7l7 

107,  420 

H,  4;ju 

80,  302 
004,  XiS 

43,901 

8,  500,  000 


1890. 


I 


|«,  042, 632 

1, 314, 330 

37. 973 
42<J,  220 
105.  7G5 

s.  rm 
102,  :i09 

52J»,  8.VJ 
44,675 

3, 500, 000 


onna^. 
1800. 

38,667 
17, 571 

2.862 

57.  S2K 

10, 792 

797 

1,024 
70,115 

2.234 

46,667 


IMPORTS. 


1899.       I  Tonnage. 


MiHcellaneouB  (estimated) $7,330,000  |  $7,3.10,000  98,000 

.  _.  __     _  '  I. ! 

TOTxVL  EXPORTS  A]S'D  JMPOKTS. 


Total  conimercp,  1800 i  $21,447,320  I    346. .^iS? 

«;aiii  over  last  year j      1,200,  6.'i6  '      21,045 

I  •  i 


One  steamship  line  was  established  between  Wilmiuj^ton  and  Georgetown,  S.  C, 
during  the, year. 

The  above  statistics  are  based  mainly  upon  reports  of  Acting  Superintendent  Robt. 
C.  Merritt,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commerce  at  present  as  above  shown  is 

Till'  commerce  before  the  improvement  began  is  unknown,  but  in  1870  wss 

Tho  development  of  commence  sinc4^  beginning  of  the  improvement  is , 

KxptMided  on  improvement  up  to  Decembt^r  81, 1890 :  — 

I'lit^  development  of  annual  commerce  for  every  dollar  spent  on  the  improve- 
men  tis 


Talue.        Tonnage, 


$21, 447. 320 
13,  .500,  000 
8. 147. 320 
2, 104, 767 

3.87 


346, 557 
220,  0<K) 
126,557 


Statement  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmington,  2i,  C,  for  the  years 
ending  December  SI,  18S0  and  1890, 


American.. 
KoriMgn  ... 

Total 


1889. 

188 
Vessels. 

K). 

Ves»el».  1    Tons. 

Tons. 

232  '     115,  933 
1.53        75. 097 

223  j      104,493 
109  1        86,487 

385       191, 030 

1 

392 

190.980 
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Entrances,  clearances,  and  vessels  documented  far  years  ending  December  31, 1889  amd  ISy 


18».     Ip* 


it: 


Bntrancea,  forei^ 153 

CleanuioeSf  forei^ 161 

Eoirancea,  American 

Cleannoes,  American |  240        ::z 

Teasels  documented |  61  .        7. 


Tonnage. 


Veaaelfl 

Fu  reign. 

American. 

TotaL 

1889. 

1890. 

1889. 

1890. 

1880. 

18W 

Steamen 

26,897 

41,354 

4,883 

2,163 

30,161 

48,256 

5,837 

2.233 

72,748 

507 

1,233 

41,450 

64,751 

376 

2,508 

36.858 

90,440            M  9Vi 

Bsrks 

41. 801           4$.  f^;z 

Brigs          

6, 116              a  'Mz 

Sobooners 

43,613            38  t»: 

Total 

75,097 

86,487 

115,938 

104,488 

191,030 

190.900 

The  above  tables  as  to  entrances,  clearances,  and  tonnage  embrace  only  Teasels  of 
100  tons  and  upward.  No  record  has  been  kept  of  numerooB  smaller  Tessels,  whose 
tonnage  may  be  estimated  at  least  20,000  tons. 


Lf  2a 

IMPROVEMENT  OP  LOCKWOOD'S  FOLLY  RIVER,  NORTH  CAROLINA. 
HISTORY  OF  PAST   OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  this  river 
and  location  of  proposed  channels  see  pages  1099-1102  of  Annual  Ke- 
port  of  1887. 

(2)  This  river,  emptying  directly  into  the  Atlantic  Ocean  sonth  of 
Cape  Fear,  has  a  length  of  about  50  miles  and  a  drainage  area  of  about 
180  square  miles.  When  placed  under  governmental  improvement  in 
1890  it  x)ossessed  a  depth  of  about  3  feet  at  low  water  (8  feet  at  high 
water)  upon  its  ocean  bar;  thence  about  8  feet  depth  at  low  water  for 
about  1.5  miles;  thence  only  about  1  foot  depth  at  low  water  for  about 
400  feet;  thence  from  3  to  6  feet  at  low  water  for  1.5  miles:  and  thence 
from  5  to  8  feet  at  low  water  for  22  miles  up  to  Lockwood's  Folly  Bridge. 
Above  the  bridge  the  river  is  only  suitable  to  pole  boats,  which  might 
carry  merchandise  15  miles  ftirther.  Its  river  commerce  was  then  esti- 
mated at  about  $50,000  (about  7,000  tons),  being  limited  to  light  draft 
steamers,  two  of  which  endeavor  to  make  weekly  trips  to  Wifinington. 
though  often  detained  by  unfavorable  tides  and  the  oyster-rock  bar- 
riers. 

(3)  PUm  of  improvement, — The  original  project  of  1887.  as  continued 
to  date,  proposed  to  dredge  through  the  oyster  rocks  ana  mud  flats  so 
as  to  secure  a  6-foot  navigation  at  low  water  from  the  ocean  upward 
25  miles  to  Lockwood's  Folly  town  bridge. 

The  total  final  cost  of  this  work  was  estimated  in  1887  at  $40,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  was  $5,000. 
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The  funds  now  on  hand  will  be  used  up  before  new  appropriations 
b(Hoiiie  available. 

(4)  EestUts, — ^Up  to  June  30, 1890,  no  appropriations  had  been  voted 
for  this  work,  consequently  no  work  had  been  done  and  no  benefits 
received.    Ko  results  can  be  expected  before  1892. 

PBHSBNT  OPBBATIONS. 

(6)  The  special  work  of  the  year  is  as  follows:  Exi)enditures,  includ- 
ing outstanding  liabilities,  $19.81;  value  of  United  States  plant,  noth^ 
mg. 

Project  was  approved  in  October,  1890,  for  the  expenditure  of  Ainds 
\'()ted  by  act  of  Congress  of  September  19,  1890;  all  funds  to  be  spent 
towards  dredging  a  channel  of  100  feet  width  and  7  feet  depth  at  low 
water  across  the  oyster  rock  barriers  near  the  mouth  of  the  river,  in- 
fhuling  surveys,  water-gauge  observations,  and  office  and  minor  work; 
the  dredging  to  be  done  by  contract,  but  all  superintendence  and  minor 
work  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Contract  was  approved  in  February,  1891,  with  the  Atlas  Dredging 
Company,  of  Wilmington,  Del.,  for  dredging  to.  be  commenced  by  the 
IGth  of  AprU,  1891,  and  finished  in  3  months;  the  time  of  commence- 
ment being  arterwards  allowably  postponed  until  the  1st  of  September, 
1S90. 

Since  no  work  has  yet  been  commenced  upon  this  improvement,  the 
commerce  has  not  changed  much  from  that  of  1887,  being  still  estimated 
at  about  $50,000  (about  7,000  tons)  per  year. 

(6)  Recommendations  for  future  work. — ^It  is  recommended  that  this 
i  iiiprovement  be  completed  in  accordance  with  the  original  and  approved 
]>roject  so  as  to  secure  a  channel  of  100  feet  width  and  7  feet  depth  at 
low  water  from  the  mouth  of  the  river  up  to  the  Lockwood's  Polly  town 
bridge,  at  a  total  expense  of  $35,000  in  addition  to  the  ftinds  available 
Mie  30th  of  June,  1891;  this  amount  to.be  appropriated  in  installments 
of  about  $10,000  per  year.  Smaller  or  irregularly  voted  appropriations 
will  involve  the  alternate  disorganization  and  reorganization  of  working 
[)arties,  extra  superintendence,  dett»Tioration  of  plant,  and  the  extra 
rest  of  moving  plant  over  long  distances  to  and  from  work,  and  may  in- 
crease the  fin^  cost  of  the  work  from  $1,000  to  $0,000  i)er  appropriation. 

This  improvement,  once  thoroughly  completed,  should  remain  fairly 
permanent. 

Thia  nver  is  in  the  ooUeotion  district  of  Wilmington,  N.  C. 

Money  statement 

Amount  appTopriated  by  act  approved  September  19, 1890 $5, 000. 00 

June  30,  1891,  amoont  expended  during  fiscal  year 19.81 

July  1, 1891,  balance  nnexpended 4, 980. 19 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3, 500. 00 

July  1,  1891,  balance  available 1,480.19 

f  Amount  (estimated)  required  for  completion  of  existinja:  projort :k>,  000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  \("^ r  n idiiig  J  u nv  30, 1893    10, 000. 00 
\  Submitted  in  compliance  with  requirements  oi'  sections  2  of  river  and 
harbor  act*  of  1866  and  1867. 
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Abstract  of  proposals  for  dredfiing  Lockwood^s  Folly  River^  North  Carolina,  opemed  ^tl 
o'vlovk  a.  /«.,  J)r<emhfr  /.*,  7*SV/f/,  /></  Capt.  fV.  li.  HUftg,  Corpn  of  Enginem. 

Ko.  j  Name  and  addreaa  of  biddt*.  ^^*  |  Kemarks. 


1     Atlaa  Bredginir  Company,  Wilmington,  Del. 


S  ,  Alabama  Dnnlging  and  Jetty  Company,  Mobile,  Ala . 

I 


CenU. 
*20 


tiO 


Bid  to  be  reduced  ^  cpst^ 
per  cubic  yxc^  in  (<a^ 
of  award  of  work  «i. 
Cape  F«ar  Bfrtf . 


*  Per  cable  yard  in  place.  t  Per  cubic  yard  in  aitu. 

About  $3,500  worth  of  dredging  bid  for. 

Recommended  to  be  awarded  to  bidder  No.  1,  Atlas  Dredging  Company. 
There  is  available  for  work  of  improving  Lockwood's  Folly  River,  Nor£h  Caioliiu. 
the  Biun  of  $5^000. 


•  COMMERCIAL  STATI8TIC8. 

This  improvement  was  not  coinmewced  before  December  31,  1890.  At  that  tiss* 
the  annual  commerce  was  estimated  at  about  $50,000,  being  limited  to  vesaels  of  k^^ 
than  6  feet  draft  making  weekly  trips  to  Wilmington  when  tides  were  of  xts^ 
height. 

Two  appropriations  of  abont  $^,000  each  ^111  open  a  channel  of  6  feet  at  l«v 
water,  and  will  probably  rapidly  develop  $350,000  more  commerce,  giving  easy  awTr*.* 
to  a  region  of  about  120,000  acres  of  good  farming  lands  capable  of  a  commeTe<' 
over  $4,000,000  per  year. 

The  present  actual  annual  commerce  remains  the  same  as  in  December,  1887,  tW 
is,  about  $50,000  or  about  7,000  tons ;  the  actual  improvement  of  this  water  way  s  • 
yet  being  commenced.  The  details  of  this  commerce  are  not  in  form  snitabk  t£ 
tabulation. 


648, 


L  21. 

IMPROVEMENT  OP  YADKIN  RIVER,  NORTH  CAROLINA. 
HISTORY  OP  PAST   OPERATIONS. 

(1)  Reference  to  past  reports. — ^For  special  description,  see  pages  ©5- 
S,  Annual  Report  for  1879,  and  also  pages  948-958  of  Annual  Bejtin 

for  1888;  and  for  map  of  river  and  of  work  done  and  proposed,  see  p^ 
1104  of  Annual  Reiwrt  for  1890. 

(2)  Original  condition, — ^The  Yadkin  River,  North  Carolina  (the  uppff 
end  of  the  Great  Pedee  River),  has  a  total  length  of  about  215  mSt^ 
and  a  drainage  area  of  4,320  square  miles.  Its  middle  thii-d,  extendifiL' 
from  the  railroad  bridge  near  Salisbury  64J  miles  upward  to  the  foot  ut 
Ijean  Shoal,  is  the  only  portion  so  far  under  improvement  by  the  Geu 
eral  Government. 

When  placed  under  governmental  improvement,  in  1880,  this  portioc 
of  the  Yadkin  River  had  a  slope  of  2  feet  to  the  mile,  had  its  navigatsic 
completely  obstructed  by  rock  ledges,  fish  and  mill  dams,  and  numeroi^ 
shoals,  and  had  as  little  as  1  foot  maximum  depth  at  ordinioj  h^ 
water  on  some  of  its  shoals  and  ledges.  Its  river  commerce  was  nodi 
ing. 
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(3)  Plan  of  improvement — ^The  origioal  project  of  1879  proposed  to 
secure  a  2.5  to  3  foot  steamboat  uavigation  during  the  entire  year  over 
the  64  J  miles  above  the  Salisbury  RaUroad  .Bridge.  The  total  final  cost 
of  the  work  necessary  to  secure  the  desired  depth  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year)  was  estimated  in  1887 
at  $400,000. 

A  personal  examination  of  the  river  over  the  33  miles  above  the 
Salisbury  Railroad  Bridge  in  1886-'87  showed  the  agricultural  richness 
of  this  part  of  the  river  basin  and  its  urgent  need  for  transportation 
fiR'ilities,  and  modified  project  of  1887  proposed  to  limit  the  work  to 
the  lower  33  miles  of  the  river,  at  a  total  cost  of  $107,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $102,000. 

(5)  BemUs.—U^  to  June  30,  1890,  a  total  of  $96,450.48,  including  out- 
standing liabilities,  has  been  spent  in  all  upon  this  improvement  in 
Recuring  a  good  channel  for  flatboats  (and  an  indifferent  channel  for 
steamboats)  of  40  to  70  feet  width  and  from  2  to  2^  feet  depth  during 
mean  winter  stages  of  water  (eight  months  of  the  year)  from  the  Salis- 
bury Bailroad  Bridge  33  miles  upward  to  Baileys  Ferry. 

No  river  commerce  had  yet  been  created,  and  none  was  expected  until 
the  improvement  was  completed  in  good  shape  to  Baileys  Ferry. 

The  navigation  of  the  river  within  these  33  miles  was  not  obstructed 
by  bridges  without  draws. 

PBESENT  OPERATIONS. 

(5)  WorJc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows :  Expenditures,  including  outstanding  liabilities,  $2,721.06 ;  value 
of  United  States  plant,  $2,160. 

New  Amds  were  not  available  until  after  the  water  had  risen  for  the 
winter.  High  water  then  prevented  resumption  of  ro<'k  work  until 
May,  1891. 

During  8usx)ension  of  work  six  stone  boats,  loaded  with  10  cubic  yards 
of  stone,  were  sunk  for  storage  in  shoal  water  at  Barnes  Shoal;  the 
remainder  of  the  United  States  plant  was  laid  up  and  watche<l  at  Ful- 
ton Ferry,  26  miles  above  the  railroad  bridge. 

During  the  working  season  1  hoister,  4  stone  flats,  2  quarter  boats,  3 
other  flat^,  and  other  plant  were  in  use. 

Owing  to  its  varied  character  and  to  the  difficulty  of  estimating  it 
beforehand  and  measuring  it  up  afterwards,  the  work  was,  for  advjin- 
t4ige  and  economy,  allowably  done  by  hired  labor  and  the  purchase  of 
materials  in  open  market. 

At  Shoal  No.  18J  (Peebles's  Mill,  26  miles  above  the  Western  North 
Carolina  Railroad  Bridge)  10  linear  feet  of  dams  were  removed  and  97 
linear  feet  extension  of  dams  were  built,  completing  work  of  approved 
project. 

At  Shoal  No.  19^  (Hartley's  Mill,  28  miles  above  the  railroad  bridge) 
40  linear  feet  extension  of  dams  were  built  to  complete  work. 

At  Shoal  No.  21 J  (Grimes'  Mill,  31  miles  above  railroad  bridge)  20 
linear  feet  of  dams  were  removed  so  as  to  complete  work. 

At  Shoal  No.  13  (Barnes,  16  miles  above  railroad  bridge)  60  cubic 
yards  of  rock  were  removed. 

At  Shoal  No.  11  (Dutchmans  Island,  14  miles  above  railroad  bridge) 
IJIO  linear  feet  of  dam  were  built. 

Inspections  of  plant  and  work  were  made  during  the  year. 

Water  gauges  have  been  kei)t  at  two  places  during  the  year. 
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The  work  of  this  improTemetit  during  the  year  has  been  very  effi 
ciently  carried  on  nnder  the  immediate  supervision  of  Superintendect 
Frank  Brown,  whose  report  is  herewith  appended. 

The  work  of  the  past  year  has  finished  the  removal  of  the  worst  rot  k 
obstructions  and  left  a  Mrly  well-cleared  channel  everywhere  at  ley-r 
60  feet  wide  and  at  least  2.5  feet  deep  at  ordinary  low  water  fr(»i. 
BaUeys  Ferry  (33  miles  above  the  railroad  bridge,  17  miles  down  '*< 
Barnes  Shoal  (16  miles  above  the  railroad  bridge).  The  river  bel4»- 
Barnes  Shoal  still  needs  much  work. 

The  latest  reliable  commercial  statistics,  those  for  the  year  endiiu 
December  31, 1890,  are  herewith  appended. 

(6)  Recommendations  for  future  work, — ^It  is  recommended  tiiat  tlii> 
improvement  be  completed  in  accordance  with  the  existing  projects  otij> 
so  far  as  to  secure  a  cleared  channel  way  of  60  feet  available  width  an-: 
2.5  to  3  feet  clear  depth  at  average  winter  water  (8  months  of  the  yea: 
from  the  raikoad  landing  close  to  and  just  below  the  Salisbury  RiJ 
road  Bridge,  33  miles,  up  to  Baileys  Ferry,  at  an  expense  of  $5,00(»  'i. 
addition  to  tlie  funds  on  hand  on  June  30, 1891;  this  amount  to  be  ap- 
propriated at  once  in  a  single  sum.  Smaller  appropriations  will  involvr 
the  alternate  disorganization  and  reorganization  of  working  partif^. 
damage  to  unfinished  work,  deterioration  of  plant,  and  extra  super!:' 
tendence  and  care  of  property,  and  may  increase  the  cost  from  Ifi'.'^f 
to  $6,000  per  appropriation.  Further  improvement  so  as  to  extend  tL- 
navigation  over  the  remaining  30  miles  is  not  recommended  until  th* 
development  of  a  reasonable  commerce  on  the  lower  33  miles  shall  sho^ 
the  worthiness  of  farther  improvement. 

This  recommended  improvement,  once  thoroughly  finished,  should  W 
comparatively  permanent. 

This  river  is  in  the  tifth  collection  district  of  North  Carolina. 

Money  Htatement. 

July  1,  1890,  balance  unexpended |T22.': 

Proceeds  of  sale 2Ci\  '* 

Amount  appropriated  by  act  approved  September  19,  1890 5,  CX» 


I  • 


June  30,  1891,  amount  expended  during  fiscal  year 2, 46L'.  ;>- 

July  1, 1891,  balance  unexpended 3, 46i~'. .» 

July  1,  1891,  outstanding  liabilities ^ iSl.'.i 

July  1,  1891,  balance  available 3,0*>,^' 

{Amount  (estimated)  required  for  completion  of  existing  project 5.  CKk')  • 

Amount  tn  at  can  be  profitably  expended  in  fiscal  year  en  ding  J  une  30, 1893  5, 000.  kk 
Submitted  in  compliance  ^with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  frank  browk,  superintbndrkt. 

United  States  Engineer  Office, 

Mooksville,  K,  C,  June  30, 1S92. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  in 
proving  Yadkin  River,  North  Carolina,  for  the  ftHcal  year  ending  .June  30,  1891. 

Owing  to  the  want  of  funds  no  work  was  done  from  July  1,  1890,  up  to  April  1. 
l^m.  Oil  this  date,  having  received  from  Capt.  W.  H.  Bixby,  Corps  of  Kuginet:-. 
U.  S.  Army,  proper  authority  for  beginning  operations,  I  be^an  by  gathering  labor- 
ers, oleauing  up,  making  necessary  Repairs  to  plant.    Findmg  the  plant  in  a  veir 
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mnoh  decayed  condition,  fdnds  on  hand  limited,  and  knowing  work  for  the  season 
to  be  light,  I  made  as  little  repairs  to  plant  as  possible. 

On  the  2oth  and  29th  of  April  the  entire  Government  property  was  inspected  by  a 
properly  authorized  officer. 

On  May  10  active  operations  were  begun  by  moving  to  Peebles's  Mills.  Since  that 
time  work  has  progressed  rather  slowly  on  account  of  continued  flush  water.  The 
work  of  the  season  will  consist  in  lengthening  and  cutting  oif  various  dams  in  ac- 
cordance with  maps  from  Wilmin^on  office  and  your  verbal  instructions. 

The  work  of  the  fiscal  year  beginning  July  1,  1890,  and  ending  June  30,  1891,  is  as 
follows : 

Care  of  property  from  July  1, 1890,  to  April  1,  1891. 

Cubic  yards  stone  quarried  and  brought  from  borrow  pit 90 

Cubic  yards  of  stone  sunk  in  dams 102 

Cubic  yards  of  stone  raised  from  dams 24 

Linear  feet  of  dams  built 197 

Linear  feet  of  training  walls  built 73 

Cords  of  brush  collected  and  sunk  in  dams 3^ 

Very  respectfully,  your  obedient  servant, 

FiuLNK  Brown, 

SuperiniendeHt. 

Capt.  W.  H.  BiXBY, 

Carps  of  Engineergf  U,  S,  A. 


COMMERCIAX  STATISTICS. 

When  work  commenced  in  1880  there  was  no  navigable  channel  on  account  of  ob- 
structing shoals,  rook  ledges,  and  milldams,  and  consequently  there  was  no  com- 
merce. 

At  present  an  indifferent  channel  of  from  40  to  70  feet  width  and2i  feet  depth  dur- 
ing the  flush-water  season  has  been  secured  from  the  Western  North  Carolina 
Eailroad  Bridge,  near  Salisbury,  up  33  miles.  No  commerce  can  be  expected  until 
a])out  $10,000  more  has  been  spent  on  this  portion  of  the  river.  Then  a  small  boat 
m.ay  be  placed  on  33  miles  of  the  river. 

The  river  flows  through  a  fertile  country  mainly  without  railroad  facilities.  Were 
the  river  open  to  free  and  safe  navigation  all  the  year,  a  commerce  of  from  $500,000 
to  $1,500,000  would  soon  be  developed;  but  such  an  improved  navigation  costing 
about  $600,000  for  construction  and  $25,000  per  year  for  maintenance  is  not  eontem- 
])late<l  at  present.  The  restricted  flush-water  navigation  sought  by  the  present 
project  may  Aimish  an  annual  commerce  of  $500,000  in  a  few  years  after  the  im- 
provement is  finished. 

The  products  of  the  neighborhood  for  the  year  ending  December  31,  1890,  arc  esti- 
mated roughly  as  follows : 


▲rticlea. 

Quantity. 

Bate  per 
item. 

Value. 

Tonnage. 

Indian  com 

Wheat 

IJvo 

Ojitu 

Tobacco 

Cotton 

bnnbela.. 

do.... 

do 

do.... 

i«mnd8.. 

baloB.. 

444,400 
130.200 

5,000 
43,300 
304,000 

2.500 

$0.75 
0.90 
0.80 
0.40 
0.13 

45.00 

1333.300 
117. 180 
4,000 
17,320 
39,  r.20 
112,500 

12,000 

3, 9m 

140 

7lM) 
1.14) 

«25 

Total 

623  820 

17, 515 

•*'^*~* -.«.... - 



The  above  products  are  being  marketed  over  lines  of  railroad  which  are  now 
opening  up  the  fertile  valley  along  the  river.  Two  of  the.se  railroad  lines  were  not 
(•t>ntemplated  when  work  begun  on  this  river,  and  it  is  ))os8ible  that  the  work  of 
o|>euing  up  the  river  for  steamboat  navigation  was  in  part  the  cause  of  the  building 
of  these  lines. 

The  above  statistics  are  based  mainly  upon  the  report  of  (Jverseer  Frank  Drown. 
His  report  was  made  frx>m  a  personal  knowledge  of  the  districtt 
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L  aa. 

IMPROVEMENT  OF  HARBOR  AT  GEORGETOWN,  SOUTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — ^For  Bpeeial  description  of  harbor,  s*-* 
pages  103C-1037,  Annual  Report  for  1881;  for  special  history  of  p-.i.-r 
work,  see  page  1029,  Annual  Report  for  1886  j  for  map  of  harbor,  m^- 
page  1076,  Annual  Report  for  1887. 

(2)  Original  condition. — Georgetown  is  situated  at  the  head  of  Win 
yaw  Bay,  and  at  the  confluence  of  the  Sanipit,  Black,  Great  Pee<h-i . 
and  Waccemaw  rivers  (these  rivers  having  conjointly  a  drainage  an-a 
of  18,040  square  miles)  and  is  the  natural  harbor  and  seaport  for  all 
commerce  passin g  to  and  from  these  rivers  and  their  tributaries.  Ck^or^e 
town  is  also  a  raUroad  terminus. 

When  placed  under  governmental  improvement,  in  1880,  this  harN^r 
had  an  excellent,  well  protected  anchorage  of  at  least  1  mile  in  length. 
150  feet  width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  leiijrrli 
and  Avith  only  9  feet  depth  of  waiter  was  the  only  obstacle  to  an  otlur 
wise  good  13-foot  navigation  from  Georgetown  13  miles  to  the  oci^an. 
The  commerce  of  this  harbor  is  estllAated  to  have  then  been  about 
$4,000,000  of  transported  goods  per  year,  carried  by  thirty  8<*hooiu'i>. 
seven  steamboats,  and  two  steam  tugs,  measuring  in  all  about  9,<nki 
tons. 

(3)  Plan  of  improvement. — The  originjil  project  of  1881,  as  coiitinuHl  t? 
date,  proposed  to  secure  a  dredged  (*hannel  of  200  feet  bottom  width 
and  12  feet  low  water  (le])th  entirely  through  this  bar.  A  personal  ii. 
spection  of  this  locality  and  work  in  18S4  showed  the  present  ami  fntup 
commercial  imixntance  of  this  harbor  and  the  worthiness  of  the  iin|ii'i>\  • 
ment. 

Th<»  total  final  <'Ost  of  this  work  was  estimated  in  1889  to  be  ♦44,.'"hn». 
T\w  aggregate  amount  appropriated  upon  this  project  up  to  June  '5«>. 
1S91,  is*32,r)00. 

(4)  RrHultH.—V]y  to  June  30,  1890,  a  total  of  $23,877.57,  including  «Mit 
standing  liabilities,  had  been  expended  in  all,  giving  a  throu^li  «-u? 
entir(»lv  across  the  bar,  with  12  feet  low  water  dei>th,  and  with  a  vuriabli- 
width  of  tViun  80  to  KM)  feet. 

In  consetiuence  of  the  governmental  improvements  around  this  Inir 
bor  tlie  «'oninierc4'  had  rapidly  increased,  being  then  about  $S,tHHUHn» 
of  transported  goods  ]>er  year;  showing  that  each  dollar  once  spent  n]x»ii 
this  ini]n'ov(»nient  had  been  accompanied  by  the  development  of  abtmi 
$170  of  annual  commerce. 

•   PRESENT  OPEEATIONS. 

(5)  Work  of  the  past  year. — The  si>e<*ial  work  of  the  past  year  is  a.^ 
follows:  Ex])enditures,  including  outstanding  liabilities,  $58.16;  value 
of  Unite<l  States  plant,  $260. 

Active  w  ork  was  stopped  May  22,  1889,  for  want  of  funds. 

During  the  past  year  all  work  has  been  confined  to  office  duties  and 
minor  work,  a  small  reserve  being  retained  for  use  in  case  of  emergen 
cies. 

Under  new  appropriations  a  contract  with  P.  Sanfonl  Koss,  of  Je]-s»\\ 
City,  N.  J.,  was  a]>proved  in  January,  1891,  dredging  to  be  ronuueni  <  <i 
before  August  14^  1891,  and  to  be  finished  before  January  14,  1892. 
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Inspections  of  the  work  were  made  dnring  the  year. 

This  improvement  has  been  nnder  the  efficient  supervision  of  Assist- 
ant Engineer  Reid  Whitford,  whose  report  is  herewith  appendexl. 

The  channel  dug  in  past  years  is  deepening  as  desired  under  the  tidal 
scour.  The  commerce  is  steadily  increasiug.  Otherwise  the  general 
situation  is  the  same  as  at  the  commencement  of  the  fiscal  year.  A 
single  appropriation  to  complete  this  work  is  much  needed. 

The  latest  reliable  commercial  statistics  for  the  year  ending  Dex^em- 
ber  31,  1890,  are  herewith  appended,  showing  an  annual  commerce  of 
$7,994,950  (about  241,648  tons)  worth  of  goods  transported  per  year. 

(6)  Eecommendations  for  future  warJc-^t  is  recommended:  That  the 
above  improvement  be  completed  in  accordance  with  the  present  ap- 
proved and  adopted  project,  so  as  to  secure  a  channel  of  12  feet  depth 
at  mean  low  water,  and  of  about  200  feet  bottom  width  entirely 
through  the  bar;  at  a  total  expense  of  $12,000,  in  addition  to  the  funds 
availaDle  June  30,  1891 ;  this  amount  to  be  appropriated  in  one  sum. 
Smaller  yearly  appropriations  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  and  deterioration  of  plant,  may  increase  the  cost 
of  the  work  by  about  $2,000  per  appropriation. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
iug  the  Winyaw  Bay  Bar,  can  proceed  without  fiurther  delay  16  miles 
further  to  their  anchorage  at  Georgetown. 

Georgetown  is  a  port  of  entry. 

Money  statement 

July  1, 1890,  balance  unexpended $622.43 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

8,622.43 
June  30, 1891^  amount  expended  during  fiscal  year 58.16 

July  1,  1891,  balance  uuex})ended 8,564.27 

July  1, 1891^  amount  covered  by  uncompleted  contracts 7, 000. 00 

July  1, 1891,  balance  available 1,564.27 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en  din. s;  .Tnno  30, 18f)3    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatraot  of  propoaaU  far  dredging  Karhor  at  Georgetown,  S.  C.j  opened  at  11  o? clock  a.  m., 
December  16,  1890,  oy  CapU  W,  H,  Bixhy,  Corps  of  Engineer 9, 


Ko. 

Kame  and  address  of  bidder. 

Price  hid 

per  cubic 

yanlin 

scows. 

'Bemarka. 

1 

P  ftanffrrd  Udm.  J«ni«TCitv.  N.  J 

Omtt. 

87 

Wm  oommenoe  within 

3 

Alabsma  Dntd^nr  and  tTffttv  CimiTMmv.  MoY>fl«.  Ala. 

SmoDths,  2,000yards 
weekly  . 
Withiu  la  months. 

1,000  yards  weekly. 

$6,000  to  $7,000  worth  of  dredging  bid  for. 

Recommended  to  be  awarded  to  bidder  No.  1,  P.  Sanford  Ross. 

There  is  available  for  work  of  improving  harbor  at  Georgetown,  8.  C,  the 

$8,500. 

SNG  91 89 


of 
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BBPOBT  OV  lOL  BXlD  WBITFORD,  ASSISTANT  ENQINXBR. 

Ukited  States  Engikser  Office, 

GeorgeUnon,  S.  C,  Jwne  $0,  1891. 
Captain;  I  have  the  honor  ifi  make  the  folio  wing  report  relative  to  harbor  at 
Georgetown,  8.  C,  for  the  fiscal  year  ending  June  30,  1891 : 

The  contractor's  agent,  Mr.  C.  0.  Ely,  has  sent  notice  that  he  will  not  begin  dredg- 
ing till  after  July  1, 1891.  There  has  been  no  work  done  dnring  the  year  except  the 
reestablishment  of  some  survey  points,  the  collection  of  commercial  statistics,  and 
the  completion  of  office  records.  The  channel  so  far  dredged  continues  to  be  of  mach 
benefit  to  the  shipping. 

COMMERCE. 

The  aooomnanying  commercial  statistics  have  been  collected  with  great  care  from 
all  sources  where  fireights  are  received  and  forwarded.  This  statement  has  been 
revised  and  corrected  by  Mr.  W.  D.  Morgan,  intendant  of  Georgetown,  and  chairman 
of  the  commerce  committee  or  Georgetown  Board  of  Trade.  Mr.  Morgan  says  he 
considers  it  correct. 

Two  new  steamship  lines  have  been  started,  one  from  this  place  to  landings  on  the 
neighboring  rivers;  the  other  by  W.  P.  Clyde  &  Co.  to  New  York.  These,  together 
with  all  the  old  lines  of  both  steamers  and  sail  vessels,  have  run  regularly.  The 
mills  and  factories  have  all  been  operated  profitably  dnring  the  year,  and  generally 
there  seems  to  be  an  air  of  increased  prosperity  about  Greorgetown  which  has  not 
heretofore  been  noticed. 

In  the  calendar  year  of  1888  the  commerce  amounted  in  the  aggregate  to  approxi- 
mately 157,521  tons;  in  1889  it  was  about  196,754  tons;  in  1890  it  was  241,648  tons, 
showing  an  increase  over  1889  of  44,894  tons. 

EMPLOTliS. 

Mr.  William  Alden  James,  clerk,  has  shown  his  usual  seal,  energy,  and  accuracy 
in  the  faithful  discharge  of  his  duties,  and  he  has  my  thanks  for  the  most  efficient 
aid  rendered  me. 

Very  respectfully,  your  obedient  servant, 


Bbid  Whitford, 
AuUiamt  Engineer, 


Capt.  W.  H.  Bdcby, 

Corpi  0/  Engineeri,  U.  8.  A, 


OOMMERdAL  STATI8TI08. 

When  the  improvement  was  recommended  in  1881  the  harbor  had  an  excellent  well- 
protected  anchorage  of  at  least  1  mile  length,  150  feet  width,  and  15  feet  depth,  but 
with  an  entrance  bar  allowing  only  9-foot  draft  boats  to  pass  at  low  water.  The 
commerce  is  now  estimated  to  have  then  been  about  $4,000,000  per  vear,  carried  by 
7  steamers,  2  tugs,  and  30  ocean  schooners  and  ships.  No  work  on  tne  improvement 
was  commenced  until  1884  for  want  of  funds. 

At  present  the  improvement  is  still  incomplete.  A  narrow  passage  of  at  least  110 
feet  width  and  12  feet  draft  has  been  cut  through  the  bar.  The  commerce  is  now 
estimated  at  a]>out  $7,994,950  per  year  carried  bv  11  steamers.  7  tugs,  and  many 
ocean  schooners  and  ships,  a  gam  of  over  $3,000,000  in  the  past  9  years. 

The  completion  of  this  improvement  will  add  considerably  to  the  commerce  of 
Georgetown  and  will  lessen  rates  of  insurance  and  freights.  The  presence  of -this 
inner  bar  at  Georgetown  Harbor,  taken  in  connection  with  the  outer  bar  at  Winyaw 
Bay,  has  in  the  past  caused  a  delay  of  at  least  two  days  to  vessels  entering  and  lea?- 
ing  Georgetown.  The  removal  of  the  Georgetown  Bar  will  shorten  this  delay  to  one 
day.  In  the  present  partially  improved  condition  of  the  channel,  vessels  leaving 
Georgetown  can  sometimes  by  using  care  save  this  day  now.  Georgetown  is  the 
natural  harbor  and  seaport  of  18,000  square  miles  of  fertile  lands  belonging  to  the 
Sampit,  Wacoamaw,  and  Peedee  River  basins.  The  development  of  northern  South 
Carolina  requires  that  Georgetown  Harbor  be  given  a  deeper  channel  and  better 
communication  to  these  rivers  and  to  the  ocean. 
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Custom-house  statistie8» 
ABKIVED. 


Foreign  porta. 

Total. 

• 

Year. 

wawiiwioc. 

American  vessels. 

Forcijjn  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons.     Crevr. 

140  1          7 
106  1          6 

i 

No.     Tons.   Icrpw. 

368  '  129,278       2,M3 
392     167.237       S,196 

1889 

1800 

365 
385 

128,705 
165,785 

2,920  ;      2 
3,150        6 

I 

424 
1,346 

16 
42 

1 
1 

CLEARED. 


1880 

357 
372 

126,965 
160,458 

2,856 
3.009 

6 
9 

1,494 
1,978 

55 
63 

1 
3 

14» 

a66 

7 
18 

364 
383 

128,608 
162,701 

2,908 
S,U5 

1890 

The  commerce  for  the  year  ending  December  31, 1890,  is  estimated  as  follows: 


Class  of  goods. 


Ezporta. 


Importa. 


TotaL 


Toimage. 


Cotton  and  prodnoto . . . 

Rice 

YesetableH  and  truck. 

Fish,  oystors,  etc 

Naval  stores 

Lumber  au<l  producta. 
General  merchandi.se  . 
Sundries 


$600,000 

897,500 

300 

100,000 

1,228.600 

646,000 

1 1,622, 550 


$3,400,000 


897,600 

800 

100,000 

1,228,600 

646,000 

5,022,660 


8,000 
4.500 

120 
4,000 
41,242 
63,700 

186,086 


Total 

Gain  over  last  year  . 


4,594,950 


8,400,000 


7,994,050 


241,648 


76,250 


44,804 


Transportation  lines  established  during  year,  2,  1  to  landings  on  the  neighboring 
rivers  and  1  to  New  York. 

The  above  statistics  are  bancd  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford  made  after  much  corrcNpoudeucc  and  conversation  with  steamboat  captains 
and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


ValoB. 

Tonnacew 

Commeroe  at  present,  aa  above  shown .». 

17,994,960 

4.000,000 

3, 994, 9.V) 

23,905 

167 

241,648 
•120,800 
180,848 

Development  of  commerce  sinix)  Ix'giiining  of  the  improvement 

Expended  on  improvement  up  to  Dooeiiilier  :n,  lh90 

Development  of  annual  commerce  for  every  dollar  spent  on  the  improvement. 

*  Estimated. 

L  23. 

IMPROVEMENT  OP  WINYAW  BAY,  SOUTH  CAROLIKA. 

HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  description  and  maps  of 
bay,  see  pages  1154-1170,  Annual  ReiH>rt  for  1885,  and  page  1114,  An- 
nnial  Kei)ort  for  1889. 

(2)  Original  condition. — Winyaw  liay  is  the  natural  and  only  ocean 
entrance  to  Georgetown  Harbor  and  to  the  Sampit^  Black,  Great  Pe- 
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dee,  Waccamaw  rivers  and  their  tributarieB,  with  their  500  mQes  at 
navigable  river,  18,000  square  miles  of  drainage  area,  and  their  large 
combined  annual  commerce. 

When  placed  under  governmental  improvement  in  1886  this  bay  po^- 
sessed  only  9  feet  depth  at  low  water  and  12  feet  at  high  water  on  its 
bar  entrance,  |ind  12  feet  depth  from  the  bar  for  12  miles  up  to  Greorge- 
town.  The  commerce  of  the  bay  is  estimated  to  have  then  been  about 
$5,500XK)0  of  transported  goods  per  year. 

(3)  PUm  of  improvement — ^The  original  estimates  of  1885,  as  continued 
to  date,  proposed  to  secure  a  permanent  bar  entrance  of  12  to  20  feet 
depth  at  low  water.  When  the  existing  Santee  (Mosquito  Creek),  Oon- 
garee,  and  Wateree  river  improvements  are  completed  Winyaw  Bay 
will  become  the  entrance  to  the  river  basins  of  one-sixth  of  Korth  Car- 
olina and  one-third  of  South  Carolina,  with  about  900  miles  of  navigable 
river,  34,000  square  miles  of  drainage  area,  and  $12,000,000  of  annual 
commerce.  The  volume  of  water  moving  through  the  throat  of  this 
bay  at  mid  ebb  daily,  at  an  average  velocity  of  2.1  feet  per  second,  is 
sufficient  to  actually  maintain  at  this  point  a  channel  of  4,000  feet  width 
and  21  feet  average  depth,  so  that  by  the  proper  expenditure  of  money 
there  should  be  no  difficulty  in  obtaining  a  good  bar  entrance  with  15  to 
20  feet  depth  at  low  water. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  $2,500,000 
for  a  bar  depth  of  from  15  to  20  feet,  the  fonds  to  be  voted  in  amounts 
of  about  $300,000  per  year,  the  first  $800,000  being  estimated  to  give 
12  feet  depth. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $218,750. 

(4)  Besults.—Ui^  to  June  30,  1890,  a  total  of  $20^027.45,  including 
outstanding  liabihties,  had  been  spent  in  all  upon  this  improvement  in 
making  necessary  preparations  for  beginning  work. 

The  commerce  was  then  about  $8,000,000  of  exports  and  imi>orts  per 
year,  the  development  of  the  last  few  years  having  been  due  to  the 
governmental  improvement  of  the  tributary  rivers* 

PEiESBNT  OPEBATIONS. 

(5)  Work  of  the  past  year. — The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $12,809.43; 
value  of  United  States  plant,  $1,100. 

One  steam-launch  and  other  United  States  plant  was  in  use  during 
the  year. 

Owing  to  the  difficulty  of  properly  specifying  it  beforehand  and 
measuring  it  afterwards  all  minor  work  was,  for  advantage  and  econ- 
omy, allowably  done  by  hired  labor  and  the  purchase  of  materials  in 
open  market. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  con- 
tract with  J.  S.  Howell,  of  New  York  City,  for  $80,000  of  jetty  work, 
to  be  completed  by  October  1, 1890.  At  the  expiration  of  the  contract 
time  only  about  one-tenth  of  the  work  had  been  done;  tiie  hardest  por- 
tion had  not  even  been  commenced,  and  it  was  evident  that  the  con- 
tractor could  not  be  depended  upon  to  continue  the  work  satisfactorily. 
His  contract  was  therefore  annulled  and  new  bids  were  solicited  to  cover 
work  under  the  old  as  well  as  newer  appropriations.  S*ew  contracts 
with  W.  T.  Gaynor,  of  Fayetteville,  jST.  Y.,  for  $180,000  of  jetty  work 
were  approved  in  January,  1891,  work  to  be  completed  before  Septem- 
ber 18,  1892. 

Under  Mr.  Howell's  contract^  in  July,  August,  and  September,  1890, 
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907  calrie  jrards  of  shelly  445  tons  of  small  stone,  and  57  tons  of  large 
stone  were  put  in  place  shoreward  of  the  low-water  line. 

Under  Mr.  Gk^ynor's  contract,  m  March  to  June,  1891,  substantial 
preparations  for  active  work  were  made,  and  1,013  square  yards  of  mat- 
tress, 153  cubic  yards  of  shell,  1,880.02  tons  of  small  stone,  and  628.10 
tons  of  large  stone  have  been  put  in  place,  mainly  shoreward  of  low- 
water  line. 

Deeds  to  the  right  of  way  for  the  jetties  were  approved  by  the  Attor- 
ney-General in  October,  1890. 

Water-gauge  records  have  been  kept  during  the  year. 

The  work  of  the  United  States  on  this  improvement  has  been  very 
efficiently  carried  on  under  the  immediate  supernsion  of  Assistant  En- 
gineer Eeid  Whitford  until  the  26th  May,  1891.  when  it  was  transferred 
to  Assistant  Engineer  Oharles  Humphreys.  Their  reports  are  herewith 
appended. 

The  work  of  the  past  year  has  not  progressed  sufficiently  far  to  effect 
any  improvement  in  the  navigation  facilities.  There  is  only  about  7 
feet  at  low  water  on  the  ocean  bar,  and  vessels  are  frequently  subjected 
to  considerable  delay. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$8,606^25  per  year,  about  261,029  tons. 

(6)  Kewmmendations  for  future  work. — It  is  recommended  that  this 
improvement  be  carried  on  in  accord  with  the  existing  projects  by  the 
construction  of  stone  dikes  across  the  sloughs  and  along  the  inner  edg^s 
of  the  breaker  shoals  until  a  good  channel  of  from  12  to  20  feet  depth 
at  low  water  is  obtained  at  one  or  both  bar  entrances,  at  a  total  cost  of 
$2,500,000*  for  a  20-foot  depth  ($2,281,250  in  addition  to  the  fiinds  avail- 
able June  30, 1891),  this  amount  to  be  appropriated  in  annual  instalL 
ments  of  as  much  as  $300,000  each. 

Smaller  yearly  appropriations  will  involve  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
deterioration  of  plant,  extra  superintendence,  care  of  plant,  etc.,  and 
may  increase  the  final  cost  by  from  $2,000  to  $20,000  per  appropriation. 

Various  i>ersonal  examinations  of  the  locality  and  its  surroundings 
have  shown  worthiness  of  this  improvement  (that  of  the  outlet  to  the 
river  basins  of  two-thirds  of  Soutli  Carolina)  and  the  urgent  need  for 
large  appropriations  and  rapid  work.  The  first  $800,000  of  work  will 
probably  increase  the  depth  on  the  bar  to  12  feet  at  low  water,  a  depth 
sufficient  to  very  greatly  increase  and  benefit  the  commerce  of  the 
neighboring  Waccamaw,  Pedee,  Black,  and  Sampit  rivers  and  Greorge- 
town  Harbor. 

The  improvement  once  thoroughly  finished  s|;^ouId  remain  compara- 
tively i>6rman6nt 

Money  statement 

July  1, 1890,  balance  tmexpended $100,820.67 

Amonnt  appropriated  by  act  approved  September  19, 1890 100, 000. 00 

200,320.57 
June  90, 1881,  amonnt  expended  during  fiscal  year 8, 561. 76 

Jnlyl,  1891,  balance  unexpended 191,758.81 

July  1, 1891,  outstanding Babilitiee $5,845.69 

Jn^  1, 1891,  amount  coTered  by  uncompleted  contracts....  172, 041. 79 

177,887.48 

July  1, 1891^  iMOanoe  aTBilable 13,871.38 
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Amount  (estimated)  required  for  completion  of  exlAtiiig  project $2, 281, 250.  OD 

Amoimtthat  can  be  profitably  expended  in  fiMcal  year  ending  June 

80,1893 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Ahatraot  of  prapoaaU  for  sheet  piling,  stone,  mattresses,  ete,,  Winyaw  Bay,  South  Caro- 
Una,  opened  at  IX  &otoek  m,Ofnihe  15th  day  of  December,  1890,  by  Copt,  W,  H,  Busby, 
Corps  of  JSngineers. 


Ko.  1.  David  V. 
Howell. 


Bids.     Amount 


No.  2.  Skinner 
&  Wallace.  WU- 
mington,  K.  C. 


Bids.     Amount 


No.  8.  W.  T. 

Oaynor,  Fayette- 

viUe,  N.  Y. 


Bids.     Amonnt 


No.4.RodraieG. 

Roea,  Jackaon- 

viUe,  Fla. 


Bida. 


100,000  feet  B.  M.,  sheet 
piling  on  shore,  etc 

900,000  feet  B.  K.,  sheet 
piliBf  seaward,  etc 

800  cublo  yards  oyster  shell 
on  shore,  etc 

8,000   cnbic  yards    oyster 
shell  seaward,  etc 

1,000  tons  small  stone  on 
shore,  etc 

30,000  tons  small  stone  sea-  , 
ward,  etc !    2.47 

2,000  tons  large  stone  on 
shore,eto !    3.07 

6,000  tons  large  stones  sea-  i 
ward,oto 2.87 

60.000  square  yards  mat- 
tresses in  work,  etc I     .82| 


198.00 

147.00 

1.30 

1.18 

2.61 


10,800 

182,800 

890 

3,640 

2,610 

74,100 

6,140 

17,220 

41,250 


$40.00 
00.00 
1.40 
1.26 
2.86 
2.63 
3.25 
3.25 
.80 


♦iooo^ 

64,000 

420 

8,750 

2,850 

78,900 
6,600 

19,600 

40,000 


$45.00 
68.00 
1.80 
1,80 
2.76 
2.60 
3.00 
2.90 
.70 


$4,600 
47,700 
890 
3,900 
2,750 
75,000 
6,000 
17,400 
35,000 


$50.00 
60.00 
1.60 
1.56 
2.76 
2.66 
8.50 
3.60 
.90 


Total. 


286, 850 


209,920 


192,640 


Will  commence  within '  10  days 

Monthly  progress i  $10,000  per  month 


00  days 

$10,000  per  month 


OOdavB 

$10,000  per  month 


$5,000 

54,000 

450 

4.6B0 

2.750 

79,500 
7,000 

21,000 

45.000 


219,350 


60  days 

$10,000  per  month 


Recommended  that  award  be  made  to  bidder  No.  3,  W.  T.  Qaynor. 
There  is  available  for  work  o^  improving  Winyaw  Bav,  South  Carolina,  the  sum  of 
$104,000. 


bbport  of  mr.  reid  whitford,  assistant  bngini&er. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  June  SO,  1391. 
Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  Win- 
yaw Bay,  under  J.  S.  Howell,  contractor,  during  the  fiscal  year  ending  with  thie 
iiate: 

statement  of  work  done. 

Small  and  large  stone  baj^ast.  502.197  tons,  of  2,000  pounds,  put  in  place,  of  which 
292.877  tons  went  on  the  east  wing,  209.32  tons  went  on  the  main  dike.  Oyster  shell, 
307.45  cubic  yards  put  in  place,  of  which  136.58  was  deposited  on  the  east  wing, 
119.33  cubic  yards  on  the  main  dike,  and  51.54  cubic  yards  on  the  west  wing. 

Because  of  Mr.  Howell's  failure  to  comply  with  the  terms  of  his  contract  he  was 
ordered  to  attempt  no  more  work  after  September  30,  1890. 

The  next  contract  was  awarded  to  W.  T.  Gaynor.  He  purchased  ^m  Mr.  Howell 
what  plant  he  had  on  hand  here. 

COMMERCIAL  STATISTICS. 

A  fall  report  of  same  forwarded  to  yonr  office  some  time  ago. 

VMPLOrtB, 

To  oomply  with  yonr  orders  this  work  was  turned  over  to  Hr.  CharleB  Hinn- 
phieys,  assistant  engineer,  May  25, 1881. 
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I  am  indebted  to  Mr.  William  T.  McNelty,  inspector^  and  Mr.  S.  F.  Burbank,  eab- 
inspector^  for  efficient  and  yalnable  aid  wnile'  in  local  charge  of  this  work. 
Very  reapectfally,  yonr  obedient  seryant^ 

BBID  WHrTFORD, 

AMiistani  JEngiMer* 
Capt.  W.  H.  BiXBT, 

CarpB  of  Engimeen,  17.  8.  A. 


BEPORT  OF  MB.  OHAHT.HS  HUMPHREYS^  ASSISTANT  BNOIKKXR. 

United  States  Enoineer  OFriCB, 

North  Islandy  S.  C,,June  SO,  1891. 
Captain:  I  hare  the  honor  to  make  the  following  report  of  operations  npon  Win- 
yaw  Bay,  Sonlh  Carolina,  for  the  fiscal  year  ending  with  this  date: 

STATEMENT  OF  WORK  DONE. 

8urv0ff8. — Contonr  snrreys  and  maps  were  made  during  October  last  on  North 
Island  from  the  light-honse  southwardly,  including  all  the  land  to  the  low-water 
line ;  on  South  Island,  that  portion  of  the  shore  in  the  vicinity  of  the  proposed  head 
of  the  south  jetty.    These  maps  have  already  been  forwarded  to  your  office. 

A  tide  gauge  was  kept  during  the  year  at  North  Island. 

HIRED-LABOR  WORK. 


Tide-gauge  station  was  oonstmoted  at  North  Island,  consisting  of  piles  driven 
flrmlT  in  the  sand  bottom  of  the  bay,  upon  the  top  of  which  rests  a  platform  and 
small  gauge  house. 


628.10  tons  large  stone  hare  been  placed  shoreward  as  follows :  278.22  tons  on  east 
3  ton  *     '" 


Minor  repairs  were  made  to  lifeboat,  float  tubes,  and  displacement  measurement 
gauges. 

CONTRACT  WORK. 

Mr.  W.  T.  GaynoT,  contractor,  began  active  operations  May  6  on  the  north  jetty. 
The  following  work  has  been  completed  to  date : 

STONE  WORK. 

1880.02  tons  ^of  2,000  pounds)  of  small  stone  ballast  have  been  placed  shoreward  as 
follows :  48.73  tons  on  east  wing,  283.50  tons  on  west  wing,  1,592.79  tons  on  main 
jetty. 

628.3 
wing  and  349.88  tons  on  main  dike. 

MATTRESS  WORK. 

1,018  square  yards  placed  on  main  jetty  from  low- water  Une  shoreward* 

OYSTER  SHELLS. 

153  cubic  yards  placed  on  main  jetty  from  low-water  line  shoreward* 

GENERAL  REMARKS. 

Previous  to  the  commencement  of  active  operations  on  May  6  the  contractor  con- 
structed a  substantial  wharf  and  a  railroad  track  on  trestle  work  extending  from 
head  of  wharf  to  main  jetty ;  thence  along  the  line  of  the  jetty  to  the  low- water  line. 
This  track  is  used  in  carrying  stone  and  other  material  in  dump  cars  of  2  tons 
capacity,  drawn  by  an  8-ton  locomotive. 

A  set  of  improved  Fairbank's  scales  was  placed  conveniently  in  the  track  for  the 
purpose  of  weiffhin^  stone  as  it  passes  to  its  place  in  the  jetty.*  Hie  contractor  also 
constructed  pile  drivers  on  large  platform  cars  for  the  purpose  of  putting  down 
sheet  piling  and  extending  the  trestle  work  seaward  as  the  work  ox  building  the 
jetty  progresses. 
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All  work  completed  has  beun  well  and  substantially  executed  by  the  contractor. 

The  depth  on  the  outer  bar  still  remains  shallow,  there  being  about  7  feet  at  low 
tide  and  about  Hi  feet  at  hi^h  tide.  This,  of  course,  ia  greauy  detrimental  to  the 
commerce  of  Georgetown  and  its  neighboring  riyers  and  towns. 

XMPLOTiS. 

This  work  was  in  local  charge  of  Reid  Whitford,  assistant  engineer,  till  May  25, 
when  it  was  transferred  to  the  undersigned, 

Much  credit  is  due  Mr.  P.  £.  Twiggs,  inspector,  for  faithful  and  efficient  serrioe, 
and  he  has  my  thanks  for  valuable  aid  in  my  efforts  to  carry  out  your  orders.     Mr. 
S.  F.  Burbank,  snbinspector,  who  made  the  surveys  last  fau^  did  his  work  fiiithfully 
and  correctly,  as  I  have  been  informed  by  Mr.  Wnitford. 
Very  respectfully,  your  obedient  servant, 

Chas.  Humphbbts. 

Capt.  W.  H.  BiXBT, 

Corps  of  JEnginecn,  XT.  8.  A* 


OOMHXRCIAL  STATISTICS. 

This  bay  is  the  ocean  entrance  to  Georgetown  Harbor,  South  Carolina. 

The  present  commerce  of  this  bay  is  tnat  of  the  Waccamaw,  Peedee,  Black,  and 
Samplt  Rivers,  and  Georgetown  Harbor,  a  commerce  carried  by  many  ocean  vessels 
and  two  steamers  making  weekly  trips  to  New  York  and  Charleston.  At  the  ocean 
bar  there  is  at  present  only  7  feet  depth  at  ordinary  low  water;  otherwise  naviga- 
tion is  practicable  for  boats  of  12  feet  draft.  .At  present,  however,  vessels  draw- 
ing!: no  more  than  10  to  12  feet  are  frequently  detained  for  several  days,  and  some- 
times  weeks,  awaiting  a  flush  high  water  to  take  them  over  the  bar;  and  however 
great  the  distress  in  which  a  vessel  may  be  while  approaching  the  harbor,  no  tog 
drawing  over  6  to  7  feet  can  go  to  her  assistance  during  low  water. 

Already  Winy  aw  Bay  is  the  outlet  to  about  $8,500,000  of  annual  commerce  of  the 
Sampit,  Black,  Peedee,  and  Waccamaw  rivers.  More  than  this,  it  is  now  connected 
by  a  7-mile  canal  to  the  Santee  River,  so  that  it  will  soon  be  the  shortest  and  most 
accessible  outlet  to  $5,000,000  of  annual  commerce,  which  will  come  down  the  Con- 
garee,  Wateree,  and  Santee  rivers  as  soon  as  the  railroad  bridges  over  these  rivers 
are  properly  furnished  with  draw  spans.  These  river  basins  at  present  raise  ovex 
400,000  bales  ($16,000,000)  of  cotton  per  year  (see  1880  Census  Reports).  These 
rivers  are  now  navigable  over  800  miles  by  steamers  and  over  1,000  miles  by  pole 
boats.  The  amount  of  water  now  flowing  in  and  out  of  Winyaw  Bay  at  mid-tide  is 
about  220,000  cubic  feet,  per  minute;  sufficient  to  keep  open  passage  of  4,000  feet 
width  and  21  feet  average  depth  if  jprovided  with  proper  training  walls  or  dikea. 
All  opinions  of  the  Government  engineers  in  charge  of  this  improvement  so  fsaa 
have  been  to  the  effect  that  the  bar  is  well  worthy  ot  improvement,  and  that  it  can 
be  easUy  improved  provided  the  necessary  funds  are  voted  in  adequately  large 
annual  appropriations. 

Three  appropriations  of  $300,000  each  properly  spent  would  undoubtedly  develop 
at  once  an  additional  commerce  of  from  $8,000,000  to  $9,000,000  per  year. 

The  commerce  for  the  year  ending  December  31,  1890,  is  estimated  as  follows : 


CIms  of  goods. 


Exi>ort8. 


Xmports. 


TotaL 


Tonnage. 


Cotton  and  prodaotB 

Rice 

Vegotablc*  and  truck 

Livo  Htock  and  products. 

Flsb,  oysters,  etc 

Niiviil  stores 

Lmnber  and  products . . . . 
General  mercnandise  . . . . 
Sundries 


Total 

Gain  over  last  year  . 


$750,000 

400,500 

750 

875 

312,500 

1,229,000 

771,000 

1,841,000 


18,400,000 


$750,000 

400,500 

760 

875 

112,500 

1,229,000 

771,000 

5^241,000 


6,105,625 


8,400,000 


8,506,686 
685»868 


8.750 

4,610 

30 

6 

4,500 

41,262 

76,616 

130.255 


261,029 
64,275 
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Transportation  lines  established  daring  the  year,  2;  1  trading  with  neighboring 
rivers  and  1  to  New  York. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford,  made  after  much  corres]>ondeace  and  conversation  with  steamboat  cap- 
tains and  agents,  costom-house  officials,  and  prominent  shippers  and  merchants. 


Yalue. 


Tonnage* 


Cornmeroe  at  present,  as  above  shown 

( 'oiuniecre  before  improvement  began 

Development  of  oommerce  since  bej^nninj;  of  improvement 

Exi>emied  on  improvement  np  to  December  31, 1890 

Development  of  annual  commerce  for  every  dollar  spent  on  the  improvement 


$8,505,025 

4,000,000 

4,505,025 

24,  OM 

187 


261,020 
125,000 
13«,020 


L  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Schooner  opposite  Swan  Pointy  Pamlico  Biver. — ^In  February,  1891,  the 
people  navigating  Pamlico  River  made  complaint  that  the  old  wreck  of 
an  old  schooner  had  drifted  into  a  position  near  the  main  channel  of 
the  Pamlico  Eiver  below  Washington,  K.  C,  in  such  way  as  to  en- 
danger the  navigation  of  that  river. 

Examination  elicited  the  following  information: 

This  schooner  was  a  two-masted  wooden  vessel  of  about  90  feet  length, 
25  feet  beam,  7  feet  draft,  and  90  tons  burden,  and  was  sunk  about 
1882  by  running  upon  other  wrecks  then  in  the  river.  Immediately 
after  sinking  it  was  stripped  of  everything  then  deemed  worth  saving 
and  was  then  abandoned.  Since  then  it  is  reported  to  have  several 
times  shifted  its  position  under  the  effect  of  storm,  tides,  and  currents, 
and  also  to  have  been  set  on  fire  3  years  ago,  burning  to  the  water^s 
edge. 

Portions  of  the  wreck  rose  to  1  foot  above  low  water  and  other  por- 
tions descended  to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud,  with  accumulations  of  sand 
around  the  wreck  to  3  to  5  feet  depth  on  the  bow  and  nothing  at  it« 
stem. 

There  was  supposed  to  be  nothing  about  the  wreck  of  any  special 
value  or  specially  worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and 
of  section  8  of  the  river  and  harbor  jvct  of  19th  of  September,  1890, 
authority  was  granted  in  March,  1891,  for  the  removal  of  this  wreck, 
and  $150  was  allotted  for  that  purpose. 

Owing  to  its  character  and  its  small  cost*  the  removal  of  this  wreck 
was  allowably  to  be  done  by  hired  labor  ana  the  purchase  of  materials 
in  open  market,  using  the  employes  and  plant  belonging  to  the  im- 
provements of  this  and  neighboring  streams. 

No  work  .was  done  prior  to  the  ^iOth  of  June,  1891,  as  it  was  thought 
best  to  wait  until  the  Government  plant  should  next  pass  that  way. 
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Lras- 

PRELIMINART  EXAMINATION  OF  WATER-WAY  FROM  PUNGO  RIVER  TO 
THE  TOWN  OF  8LADESVILLE,  NORTH  CAROLINA. 

[Prfaited  in  Hoom  Bx.  Doo.  No.  100,  Fifly-iint  CongreMi,  Moopd  Benion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Woishington,  D.  C,  January  7,  1891. 
Sir:  I  have  the  honor  to  snbinit  the  accompanying  copy  of  report, 
dated  December,  1890,  by  Capt.  William  H.  Bixby,  Corps  of  Engineers, 
^ving  results  of  preliminary  examination  of  water  way  from  Pungo 
Elver  to  the  town  of  Sladesville,  N.  C,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  of  S^tember  19, 1890. 

It  is  the  opinion  of  Captain  Bixby  and  of  CoL  William  P,  CraighiH, 
Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  that  this 
locsiJity  is  not  worthy  of  improvement  by  the  United  St-ates,  I  concur 
in  this  opinion. 

Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,^  Chief  of  Engineers, 
Hon.  Beidfield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington,  If.  C,  December  J27j  1890. 

General:  In  accordance  with  the  river  and  harbor  act  of  19th  of 
September,  1890.  and  letters  and  orders  from  your  office  dated  Septem 
ber  20  and  October  4, 1890, 1  have  the  honor  to  submit  herewith  tlie 
following  report  upon  a  preliminary  examination  of  the  water  way  from 
Pungo  Eiver  to  the  town  of  Sladesville,  N.  C. 

TMs  examination  was  made  by  Lieut.  M.  M.  Patrick,  U.  S.  Engineers, 
under  my  orders.  His  ftdl  report  is  appended.  My  opinions,  as  below 
stated,  are  based  partly  on  his  report  and  partly  upon  my  own  per- 
sonal knowledge  of  the  character  of  North  Carolina  sounds  and  crc^eks 
of  this  part  of  the  State. 

Sladesville  is  a  small  town  near  the  head  of  Slade  Creek,  which  latter 
is  an  arm  of  Pungo  Eiver,  the  latter  in  its  turn  being  an  arm  of  Panilico 
Sound.  Sladesville  has  a  commerce  of  about  $130,000  i)er  year,  and 
is  the  shipping  and  receiving  point  for  the  neighboring  country  within 
a  10-mile  radius.  This  commerce  is  shipped  away  from  Sladesville  by 
boats  of  less  than  5-foot  draft.  Either  sail  or  steamboats  of  this  draft 
can  go  with  safety  and  ease  from  Slade  Creek,  opposite  Sladesville^  via 
creek,  river,  sounds,  and  canals,  to  Norfolk,  or,  via  the  creek  and  Pungo 
Eiver,  to  the  wharves  of  the  Albemarle  and  Pantego  Kailroad,  which 
has  through  connection  with  Norfolk.  It  is  claimed  that  with  better 
shipping  facilities  the  commerce  of  this  region  might  be  increased  by 
50  per  cent.,  or  by  about  $60,000. 

Sladesville  (probably  for  residential  and  sanitary  reasons)  is  not  sit- 
uated on  Slade  Creek  itself^  but  on  the  northern  of  the  two  branches 
which  unite  to  form  this  creek. 
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Slade  Greek  itself  has  a  width  of  about  400  feet  and  a  channel  depth 
of  about  5.5  feet  at  the  mouth  of  the  Sladesville  branch,  these  dimen- 
sions increasing  gradually  up  to  a  width  of  1  mile  and  a  channel  depth 
of  9  feet  at  the  i)oint  where  it  joins  Pungo  Biver.  These  dimensions 
of  the  creek  itself  are  already  equal  to  the  needs  of  existing  commerce 
and  that  of  several  years  to  come. 

The  branchy  from  Sladesville  to  Slade  Creek,  is  about  35  feet  wide  and 
4i»  feet  deep,  with  marsh  banks  about  -2  feet  aoove  ordinary  water  leveL 
There  is  little  or  no  current  or  tides  in  these  branches^  creeks,  or  rivers, 
except  as  caused  by  winds. 

This  Sladesville  branch  acts  as  a  canal,  connecting  Sladesville  with 
Slade  Greek.  At  its  junction  with  Slade  Creek  there  is  a  short  iiir.d 
bar  on  which  the  water  is  only  2.5  feet  deep.  The  removal  of  this  bar, 
the  straightening  of  the  branch  at  a  few.  bad  turns,  and  the  removal  oi 
a  few  logs  in  the  branch,  is  all  that  is  necessary  £o  complete  a  water 
way  from  Pungo  Eiver  to  Sladesville  suitable  for  its  existing  and  pro- 
spective commerce.  This  is  estimated  to  cost  only  about  $2,300.  How- 
ever, there  appears  to  be  several  places  on  Slade  Creek  opposite 
Sladesville  which  are  not  only  suitable  for  wharfage  puiposes^  but 
which  could  be  readily  utilized  as  such  at  a  cost  of  merely  buildmg  a 
half  mile  or  so  of  ordinary  roadway.  Since  all  produce  brought  to 
Sladesville  for  shipment  has  to  be  hauled  several  miles  in  carts,  it  might 
be  taken  direct  to  deep  water  on  the  creek  without  any  extra  cost  for 
haulage  if  such  wharves  and  roadway  were  in  existence. 

In  short,  the  dredging  out  of  the  branch  from  Slade  Creek  to  Slades- 
ville (which  is  all  that  needs  to  be  done)  appears  to  be  a  question  of 
purely  local  benefit,  and  one  whose  natural  solution  would  be  that  the 
town,  county,  or  interested  shippers,  or  steamboat  lines,  should  either 
dredge  a  short  canal  from  the  creek  to  their  wharves  and  wharehouses, 
or  should  move  their  wharves  and  warehouses  down  to  the  side  of  the 
creek  and  build  a  short  roadway  to  them. 

For  these  reasons  I  am  of  the  opinion  that  the  water  way  from  Pungo 
Eiver  to  the  town  of  Sladesville,  X.  C,  is  not  at  present  worthy  of  im- 
provement by  the  United  States. 

Very  respectfrilly,  your  obedient  servant, 

W.  EL  BncBY, 
Captain^  Carps  of  Engineers. 

Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Unffineers,  U.  S.  A. 
(Through  Col.  Wm.  P.  Craiglull,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

lltnt  indoTMBMnt.] 

IJ.  S.  Engineer  Offiob, 
Baltimore,  Md.y  January  3, 1691. 
Bespectfrilly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December, 
1890,  by  the  local  engineer,  I  am  of  the  opinion  that  the  water  way 
from  Pungo  Biver  to  the  town  of  Sladesville,  N.  C,  is  not  worthy  of 
improvement. 

Wm.  p.  Cbaiohill, 
Oolonelf  Corps  of  Engineers. 
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bkpobt  of  lxeutskant  masok  u.  patrick,  corp0  of  xnodcesr8. 

United  States  Ekoinebb  Offics, 
WilmingUm,  N.  C,  Deoemker  15,  1890. 

Captain:  I  hare  the  honor  to  submit  the  following  rei>ort  upon  the  preliminazy 
examination  of  the  water  way  firom  Pungo  River  to  the  town  of  Sladesville,  K.  C, 
with  a  view  to  its  improvement  by  the  General  Government,  made  in  compliaiMe  with 
your  orders  to  me  dated  November  11, 1890. 

Information  as  to  this  water  way  was  asked  throuffh  newspapers  and  tbroogh  eir- 
cnlar  letters  sent  to  the  postmaster  at  Sladesville,  to  the  county  conunisaioiien  of 
Hyde  County,  and  to  other  parties  supposed  to  be  interested  in  the  possiblo  improve- 
ment. In  answer  to  these  letters  and  inquiries  only  very  few  repuea  have  boan  re- 
ceived. 

The  information  embodied  in  the  following  report  was  obtained  mainly  by  conver- 
sation with  residents  of  Sladesville  and  the  surrounding  country  and  by  my  own 
personal  inspection  of  the  locality. 

For  map  of  the  water  courses  described,  and  the  localities  mentioned  in  the  Ibllow- 
injk  report,  see  Coast  Survey  charts-Nos.  143, 144(*),  and  plate  No.  1839,  Atlantio  Coast 
Pilot,  subdivision  No.  19. 

Pungo  River,  like  Pamlico  River,  with  which  it  unites,  is  in  fact  an  arm  of  PamUco 
Sound,  and  it  extends  some  distance  into  the  Interior.  At  its  Junction  with  the  Pam- 
lico River  it  has  a  width  of  about  3  to  3^  miles ;  its  channel  is  wide  and  unobstructed, 
and  with  a  minimum  channel  depth  of  16  feet  at  mean  low  water. 

About  6  miles  above  the  mouth  of  the  Pungo  River  Slade  Creek  enteis  it  firom 
the  east.  The  river  at  this  point  is  about  3  miles  wide,  channel  broad,  channel  depth 
about  14  feet.  Slade  Creek,  at  its  iunction  with  the  Pungo,  has  a  width  of  aboat  1 
mile  and  a  straijrht  channel  with  a  depth  of  9  feet  at  mean  low  water.  There  is  hot 
little  regular  ebb  and  flow  of  tides  in  either  the  creek  or  the  river,  the  differenees  in 
water  level  being  caused  mainly  by  the  winds.  In  general  an  easterly  wind  causes 
a  rise  and  a  westerly  wind  a  depression  of  the  water  surface.  At  the  date  of  m^ 
examination  (November  21,  1890)  the  water  surface  was  about  the  level  of  mean  low 
water,  and  cousequently  the  conditions  were  favorable  for  the  examination.  Above 
its  junction  with  the  Pungo  River  Slade  Creek  extends  into  the  interior  for  somfi 
distance,  gradually  diminishing  in  width  until  at  a  point  about  5  miles  firom  iU 
mouth  it  is  only  about  400  feet  wide.  Up  to  this  point  the  channel  is  broad  and  no- 
obstructed,  with  a  minimum  depth  of  5:5  feet,  the  bottom  being  sand  overlaid  with 
soft  mud.  At  this  point,  •about  5  miles  from  its  mouth,  the  creek  divides  into  two 
branches,  each  of  which  extends  into  the  interior  for  about  2^  to  3  miles,  and  then 
loses  itself  in  the  swamp. 

On  the  northern  branch,  about  1,600  to  2,000  feet  above  its  mouth,  is  situatod  the 
small  town  of  Sladesville.  Here  the  creek  is  about  30  to  35  feet  wide  and  about  4.5 
feet  deep.  The  banks  are  marsh ;  the  general  level  of  the  marsh  being  about  li  to 
2  feet  above  mean  low- water  level. 

Sladesville  derives  its  importance  irom  the  fact  that  it  is  the  shipping  and  receiving 
point  for  the  country  around  within  a  radius  of  about  10  miles.  At  present  produce  u 
shipped  from  this  point,  and  goods  from  the  outside  are  brought  in  by  smiJl  sailing 
vessels  of  about  12  to  15  tons  burden,  drawing  about  3  to  4  feet  of  water  when  loaded. 
Three  such  boats  endeavor  to  run  regularly,  and  at  present  average  about  one  trip  ft 
week ;  three  or  four  other  boats  make  trips  irregularly.  The  country  around  Slades- 
ville is  eminently  adapted  for  agriculture  and  ^ood  crops  are  raised.  This  region  is 
much  in  need  of  increased  transportation  facilities  in  order  to  frilly  develop  the 
capabilities  of  the  coimtry. 

The  present  commerce  is  estimated  as  follows :  Within  a  radius  of  5  miles  from 
Sladesville  there  are  eleven  stores,  each  doing  an  average  business  of  about  $3,000 per 
year,  or  a  total  of  $33,000 ;  but  the  country  for  at  least  lO  miles  from  Sladesville  draws 
its  supplies  from  this  point,  and  increasing  our  radius  5  miles  will  add  at  least  two- 
thirds  to  the  above  total  of  $33,000.  In  addition  to  this,  I  am  informed  that  a  number 
of  the  large):  farmers  in  this  section  order  their  supplies  directly  te  the  amount  of 
at  least  $5,000  per  year:  this  would  make  the  imports  $(30,000. 

The  exports  are  as  follows : 

Cotton,  1,200  bales 1 $54,000 

Rice,  5,000  bushels,  at  80  cents 4,000 

Truck si  000 

Com 3,000 

Lumber 6,000 

Total 69,000 

Total  exports  and  imports,  $129,000. 

Freight  charges  are  high,  and  on  account  of  the  frequent  delays  at  present  the 
trucking  industry  has  been  but  little  developed. 
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It  Ib  attimated  that  additional  shipping  i^boilities  and  qniok  and  regolar  trips  woold 
increase  the  present  oonuneroe  by  at  least  50  per  cent.,  or  an  annual  increase  of 
$64,600. 

From  my  description  of  the  main  creek  it  mil  he  seen  that  up  to  where  it  divides 
into  the  two  branches  there  is  nothing  to  obstruct  the  navigation  by  boats  drawing 
less  than  5.6  feet. 

At  the  month  of  the  branch  upon  which  SladeeviUe  is  situated  there  is  a  bar  on 
which  the  average  depth  is  only  about  2.5  feet.  This  bar  is  about  150  feet  wide  and 
extends  entirely  across  the  mouth  of  the  creek;  it  is  composed  entirely  of  soft  mud, 
into  which  an  ordinary  sounding  rod  will  easily  penetrate  for  about  4  feet.  This  bar 
interferes  at  present  with  the  small  sailboats  which  run  up  to  Sladesville;  they 
have  to  push  and  jMle  across  it. 

After  crossing  this  bar  there  is  no  difficulty  in  carrying  4.5  feet  up  to  Sladesville. 
The  only  obstructions  to  navigation  between  the  town  and  the  bar  at  the  mouth  of 
the  creek  consist  of  a  few  logs  lying  on  the  bottom  of  the  creek,  but  which  can  be 
easily  removed.  It  is  also  possible  that  one  or  two  projecting  points  would  have  to 
be  tiuuin  oS,  thus  widening  and  straightening  the  approach  to  the  dock  at  Slades- 
ville. • 

So  far  as  can  be  learned  there  has  been  no  material  change  in  the  condition  of  the 
bar  at  the  mouth  of  the  creek  for  many  years. 

The  following  Ib  an  estimate  of  the  cost  of  the  improvement  to  permit  the  carry- 
ing of  4.5  feet  at  mean  low  water  to  Sladesville: 

Bcumoving  bar  at  mouth  of  creek : 

Dredging  8,800  cubic  yaards  mud,  at  30  cents $090.00 

Dredging  io  widen  and  straighten  approach  to  Sladesville  docks,  2,720 

cubic  yards,  atSO  cents 816.00 

Removing  logs  from  creek 100.00 

1,906.00 
Contingencies,  20  per  cent 381.20 

Total 2,287.20 

The  above  estimates  of  the  amounts  of  material  to  be  removed  are  based  upon 
data  obtained  during  my  preliminary  examination,  and  are  believed  to  be  approxi- 
matelv  correct.  The  estimates  of  cost  are  based  upon  past  work  in  this  district.  It 
must  oe  stated,  however,  that  it  did  not  seem  improbable  that  a  road  could  be  con- 
structed from  Sladesville  across  the  marsh  to  the  mouth  of  the  creek,  a  distance  of 
not  over  2,000  or  2,500  feet,  and  a  wharf  constructed  at  this  point  where  a  steamer  or 
other  boat  could  readily  come  and  where  goods  and  produce  could  be  easily  loaded 
and  unloaded. 

Should  the  above  improvement  be  decided  upon,  a  short  survey  might  be  necessary 
to  accurately  fix  the  limits  of  the  needed  dreaging.  Such  a  survey  should  not  cost 
over  $900. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is 
based  was  approximately  $42. 

Very  respectfully,  your  obedient  servant. 

Mason  M.  Patrick, 
Jlrti  lAmtmuuU  of  Ewginetr^. 
Cspt.  W.  H.  BiZBT, 

Ccf^  9j  £ngimMr$,  U.  8.  A. 


La6. 

PBELDflNABT  EXAMINATION  OF   WATER-WAY   BETWEEN  PAMLICO 
BIYER  AND  BAY  KIVER,  NORTH  CAROLINA. 

[Fd&ted  in  House  Bx.  Doe.  Ko.  102,  "Fitty-tnt  OongresB,  aooond  aessloii.] 

Offios  OP  THE  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C\,  January  7, 1891. 
Sm:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  rex)orty 
dated  December  27, 1890,  by  Oapt.  William  H.  Bixby,  Corps  oV Engineers, 
giving  results  of  a  preliminary  examination  of  water- way  between  Pam- 
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lioo  Biver  and  Bay  Biver,  North  Carolina,  made  in  oomplianoe  with 
reaoirements  of  the  river  and  harbor  act  approved  September  19,  1890. 

Captain  Bixby  states  that  there  are  three  routes  at  present  used  in 
goiDg  from  Pamlico  Biver  to  Bay  Biver;  that  the  existing  longest 
route  is  already  deep,  wide,  and  free  of  obstructions,  while  the  shorts 
routes  and  the  proposed  new  inland  route  are  either  impracticable  or 
too  costly  in  proportion  to  the  resulting  gain  to  commerce.  He  is  there- 
f(Hre  of  the  opinion  that  the  locality  is  not  at  present  worthy  of  improve- 
ment by  the  Fnited  States. 

This  opinion  is  concurred  in  by  the  Division  Engineer,  Col.  WiUiam 
P.  Ora^hiU,  Corps  of  Engineers,  and  by  this  office. 
V  ery  respectftilly,  your  obedient  servant, 

Thos.  iiiNOOLN  Casey, 

^^  Brig.  Om.^  Chief  of  Engineers. 

^on.  BSDFZELD  Peootor^ 

Seoretary  oj  Ww. 


BEPOBT  of  OJlPTAIN  W.  H.  BIXBT,  OOBPS  OF  ENaimSEBS. 

United  States  Engmnebb  Office, 

Wilmingtony  If.  0.,  December  27, 1890. 

Genebal  :  In  accordance  with  the  river  and  harbor  act  of  Septemb^ 
19, 1890,  and  letters  and  orders  from  your  office  dated  Septemb^  20  and 
October  4, 1890, 1  hi^ve  the  honor  to  submit  herewith  the  following  re- 
port upon  a  preliminary  examination  of  the  water  way  between  Pamlu» 
Biver  and  Bay  Biver,  North  Carolina. 

This  examination  was  made  by  Lieut.  M.  M.  Patrick,  IT.  S.  Engineers, 
under  my  orders.  His  fall  report  is  appended.  My  opinions,  as  below 
stated,  are  based  partly  on  his  report  and  partly  upon  my  own  j^rsonal 
knowledge  of  the  character  of  North  Carolina  sounds  and  creeks  of  this 
part  of  the  State. 

There  are  three  routes  at  present  used  in  going  from  Pamlico  Biver  to 
Bay  Biver.  Both  rivers  are  arms  of  Pamlico  Sound,  and  their  mouths 
are  about  10  miles  apart;  but  their  deep-water  ch^^els  into  Pamlico 
Sound  are  separated  by  a  long  shoal  called  Brant  Island  Shoal,  whose 
end  is  marked  by  the  Brant  Island  light.  In  fine  weather,  light  (2  feet) 
draft  boats,  goin^  from  one  river  to  the  other,  can  go  direct  from  moatii 
to  mouth  lollowmg  the  general  shore  line,  and  medium  (5  feet)  draft 
vessels  can  cross  the  shoal  at  poiats  not  over  6  miles  fr^m  shore;  but 
deeper  draft  vessels  at  all  times,  and  medium  draft  vessels  in  roo^ 
weather,  must  go  around  Brant  Island  light,  10  miles  from  shore;  As 
Pamlico  Sound  is  sometimes  exceedingly^  rough  in  bad  weather,  aD 
vessels  naturally  desire  an  inner  route  if  it  be  possible.  Such  a  route 
might  be  obtained  by  leaving  Pamlico  Biver  a  few  miles  above  its  moutli, 
going  up  Goose  Creek  about  6  miles,  and  through  a  canal  of  about  1.5 
miles  length  to  be  cut  across  marsh,  woods,  and  cleared  land,  thus 
reaching  deep  water  in  Jones  Bay,  whose  mouth  joins  that  of  Bay  jEUver. 
This  1.5  miles  of  canal  would  allow  medium  (5  feet)  draft  vessels  to 
entirely  avoid  all  but  a  mile  or  two  of  Pamlico  Sound,  shortening  their 
route  from  1  to  3  miles  in  fine  weather  and  from  10  to  15  miles  in  rough 
weather.  This  route  would  be  of  great  convenience  to  the  many  lumber 
tows  and  oyster  boats  which  now  have  to  go  by  the  longer  and  more 
ezpofied  route.    The  cost  of  this  canal  route  is  estimate  at^  at  least, 
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$41,000.    The  lemaiimig  mile  or  two  of  PamJioo  Sound  ooald  if  neoea- 
sary  be  avoided  in  like  manner  by  another  similar  canal  catting  ttom 
Jones  Bay  direct  into  Bay  Biver  at  a  cost  of  perhaps  from  $20,000  to . 
$40,000  more. 

The  present  commerce  passing  between  Pamlico  and  Bay  rivers  is 
estimated  at  about  $335,000.  While  the  canal  from  Goose  Greek  to 
Jones  Bay  would  be  a  great  convenience,  it  does  not  appear  that  the 
commerce  would  be  thereby  especially  increased  nor  the  freight  charges 
especially  decreased.  Under  these  circumstances  it  does  not  appear 
that  the  canal  route  is  a  necessity,  nor  that  the  resulting  benefits  would 
be  proportionate  to  its  cost 

It  is  possible  that  a  route  could  be  chosen  over  Brant  Shoal  within 
a  few  mUes  of  shore,  where  a  6  or  7  foot  depth  channel  could  be  cut 
through  at  moderate  cost.  But  the  bottom  of  the  sound  in  the  neigh- 
borhood of  this  shoal  is  almost  entirely  loose  sand,  and  a  channel  once 
dredged  would  probably  require  constant  redredging  or  costly  diking 
to  keep  it  permanently  open,  so  that  its  expense  would  probably  Anally 
equal  if  not  exceed  that  of  the  canal  route. 

In  short,  the  existing  longest  route  between  the  two  rivers  is  abeady 
deep,  wide,  and  free  of  obstructions;  while  the  shorter  existing  routes 
and  any  new  inland  route  are  either  impracticable  or  too  costly  in  pro- 
portion to  the  resulting  gain  to  commerce. 

For  these  reasons.  I  am  of  the  opinion  that  the  water  way  between 
Pamlico  Biver  and  Bay  Biver,  Korth  Garolina,  is  not  at  present  worthy 
of  improvement  by  the  United  States. 

Very  respectfully,  your  obedient  servant^ 

W.  H.  BlXBT, 
Oaptainy  Corps  of  Sngineen. 
Brig.  Gen.  Thomas  L.  Gasey, 

Chief  of  Ungineersy  U.  S.  A. 
(Through  GoL  William  P.  Graighill,  Gorps  of  Bngineers,  Division 
Engineeri  Southeast  Division.) 

[VInft  IndonoBbent.] 

U.  S.  ENOmEEB  Offiob, 
BaiHmore^  Mdy  January  3^  1891. 
Bespectfully  submitted  to  the  Ghief  of  Eu^eers. 
Because  of  the  facts  and  reasons  set  ibrth  m  the  report  of  December 
27, 1890,  by  the  local  engineer,  I  am  of  the  opinion  that  the  water  way 
between  Pamlico  Biver  and  Bay  Biver,  North  Garolina,  is  not  worthy 
of  improvement. 

Wm.  p.  Gbaiohill, 
CoUmelj  Corps  ofUnginoam. 


BXPOKT  OV  UBtrr.  K.  X.  PATBICKy  OOBP8  OV  XNOIMSaBa. 

UNnsD  Statbs  Enoinxkr  Omcm, 
WUmimgUm,  N.  C,  Deoember  16, 1390. 
CAPTAur;  I  have  the  honor  to  submit  the  foUowing  report  upon  the  prelimiiiacj 
eTamination  of  the  water  way  hetween  Pamlico  River  and  Bay  River^  North  Caro- 
lina, with  a  view  to  its  improvement  by  the  General  Government,  made  in  compli- 
ance with  your  orders  to  me  dated  November  11,  1890. 

Information  as  to  this  water  way  was  asked  through  newsj>aper8  and  through  cir- 
colar  letters  sent  to  many  parties  supposed  to  be  interested  m  its  poosibla  improYO- 
mant.    To  theae  inqaiiiM  put  veiy  &w  xeplies  have  been  reoeived* 
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Hie  information  embodied  in  the  following  report  wa»  obtained  malnlf  fi^om  eon- 
versation  with  reeidente  of  the  immodiate  neignborhood^  from  Mr.  S.  F.  Burbaiik, 
who  had  made  a  surrey  of  this  route  at  the  instance  of  private  parties^  and  frcnn  my 
own  personal  inspection  of  the  locality.  For  maps  of  the  water  courses  and  locaJi- 
ties  mentioned  in  the  following  report,  see  Coast  Survey  Chart  No.  144'  and  plate  No. 
1889,  Atlantic  Coast  Pilot,  subdivision  No.  19. 

From  iiiiformation  obtained  prior  to  the  time  of  making  this  examination  it  ww 
ascertained  that  the  route  contemplated  by  those  who  were  interested  in  the  exami- 
nation of  this  water  way  was  up  Goose  Creek,  across  the  neck  of  land  separating  the 
head  of  Goose  Creek  from  Jones  Bay,  thence  down  this  bay  and  up  Bay  Rirer. 

Between  the  entrance  to  Jones  Bay  and  the  mouth  of  the  Pamlico  River,  Bzmnt  Is- 
land Shoal  extends  far  out  into  Pamlico  Sound,  and  vessels  plying  between  the  Pam- 
lico Kiver,  Jones  Bay,  and  Bay  River  are  compelled  to  go  some  distance  oat  into 
Pamlico  Sound  in  order  to  round  or  cross  this  shoal.  A  short  distance  above  the 
mouth  of  the  Pamlico  River  Goose  Creek  enters  it  from  the  south.  This  creek  b 
about  1  mile  wide  at  its  mouth ;  the  channel  at  the  entrance  is  narrow  and  erooked, 
but  has  a  least  depth  of  10  feet  at  mean  low  water.  At  the  time  .of  my  examination 
(22d  of  November,  1890)  the  water  surface  in  this  creek  was  at  about  the  level  of 
mean  low  water.  Above  its  mouth  this  creek  extends  some  distance  into  the  interior. 
Three  miles  above  the  mouth,  Eastham  Creek  enters  it  from  the  east;  about  4  miles 
above  its  mouth  the  creek  separates  into  two  branches,  one  known  ae  Campbell 
Creek,  the  other  as  Upper  Spring  Creek.  Up  to  this  point  of  diversion  the  channel  of 
Goose  Creek  is  straic;ht,  broad,  and  unobstructed,  with  a  minimum  depth  of  9  feet 
and  an  average  depth  of  about  11  feet.  Upper  Spring  Creek  extends  for  about  It 
miles  farther  with  good  width  and  a  channel  depth  of  at  least  7  feet.  At  a  point 
about  H  miles  from  its  mouth  this  creek  divides  iuto  two  branches,  the  southern  one 
of  which  was  followed  for  a  distance  of  about  1  mile.  At  the  entrance  to  this  branch 
there  is  a  bar  of  soft  mud  with  a  depth  of  water  of  only  4  feet ;  after  crosaing  this 
bar  the  depth  was  never  less  than  5.5  feet  until  the  creek  became  so  narrow  and  wind- 
ing ^at  it  could  be  followed  no  longer  in  the  boat. 

On  both  sides  the  banks  were  marshy,  the  marsh  averaging  about  half  a  mile  la 
width  and  the  level  of  the  marsh  being  about  1.5.  feet  to  2  feet  above  mean  loipv- water 
level.  Leaving  the  boat  we  walked  across  to  the  shore  of  Jones  Bay,  and,  return- 
ing to  the  boat,  distances  were  estimated  by  pacing  and  directions  taken  by  means  of 
a  pocket  compass,  the  features  of  the  country  being  noted  as  carefully  as  possible. 
This  examination  indicates  that  to  conucct  Goose  Creek  with  a  i>oint  m  Jonee  Bay, 
where  6  feet  of  water  can  be  carried,  would  require  a  cut  of  about  one  mile  and' a 
half  in  length ;  about  oue-half  of  this  distance  would  be  across  a  swamp,  one-fonrth 
through  woods,  and  the  remaining  fourth  across  cleared  land.  The  average  height 
of  this  land  above  mean  low  water  is  about  2.5  leet. 

Tlie  following  is  an  estimate  of  the  expeuHe  of  making  a  cut  as  above  described,  40 
feet  wide  and  6  feet  deep  at  mean  low  water;  excavation,  cut  2,640  yards  long,  40 
feet  wide ;  depth  of  cutting,  9  feet : 

105,000  cubic  yards  mud  and  sand,  at  30  cents  per  cubic  yard $31, 680 

Removing  trees,  stumps,  etc 2,500 

^180 
20  per  cent,  for  contingencies ^896 

Total 41,016 

Should  the  above  described  cut  be  made  it  is  possible  that  a  similar  out  could  be 
made  from  near  the  head  of  Jones  Bay,  connecting  directly  with  Bay  River,  thus 
enabling  shipping  between  Pamlico  River  and  Bay  River  to  avoid  Pamlico  Sound 
entirely. 

The  above  estimates  of  the  amount  of  material  to  be  removed  are  based  ujMn  data 
obtained  during  my  preliminary  examination,  and  are  believed  to  be  approximately 
correct.    The  estimate  of  cost  is  based  upon  past  work  in  this  district. 

At  present  the  commerce  between  Pamlico  River  and  Bay  River  is  carried  on  by 
one  steamer  drawing  about  4.5  feet  of  water,  run  in  connection  with  the  Albemarle 
and  Pantego  Railroad,  produce  being  shipped  over  this  road  €o  Norfolk,  Va.  This 
steamer,  at  present,  in  the  run  from  Pamlico  to  Bay  River,  is  compelled  to  go  out  into 
Pamlico  Sound  and  across  Brant  Island  Shoal.  Should  the  above  described  cut  be 
made,  her  route  would  be  shortened  by  about  1  to  3i  miles  in  ordinary  weal^er,  and 
from  10  to  15  miles  in  rough  weather,  and  this  new  route  wotdd  be  less  exposed  than 
the  one  at  present  followed.  In  addition  to  the  above  there  are  other  points  to  be 
taken  into  consideration  when  examining  the  importance  of  the  proposed  route.  There 
is  a  sawmill  (Young's),  situated  on  Jones  Bay,  which  cuts  about  5,000,000  feet  of  Itna- 
ber  per  year.  A  considerable  proportion  of  this  lumber  is  brought  down  the  Paai- 
lioo  River  and  is  towed  outside  around  or  across  Brant  Island  ShoaTand  up  Jones  B^ ; 
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BhoTild  the  above  oat  be  made  this  lumber  would  pass  throagh  it,  the  ronte  beinff 
much  shorter  and  more  protected,  and  the  resulting  saving  to  the  mUl  owners  would 
be  considerable. 

Furthermore,  there  are  a  number  of  vessels  engaged  in  the  oyster  business  during 
the  season,  which  convey  their  cargoes  up  the  Pamlico  River  to  Washington,  N.  C, 
Some  of  these  oyster  boats  would  find  tbe  route  through  the  above  cut  more  ezpedi- 
tioujs  and  less  exposed. 

It  is  also  possible  that  ready  and  regular  communications  with  a  market  would 
develop  ^e  trucking  industry  in  the  country  in  the  neighborhood  through  which 
this  cut  would  pass.    This  route  wlU  be  seen  to  be  of  considerable  local  importance. 

The  following  is  an  estimate  of  the  present  annual  commerce  carried  over  the 
route  between  Pamlico  and  Bay  rivers,  most  of  which  would  probably  pass  throagh 
this  cut  if  made. 

Carried  by  steamer: 

Cotton  and  products $60,000 

Grain,  vegetables,  and  truck 5,000 

General  merchandise 60,000 

125,000 

Lumber 10,000 

Fish  and  oysters 200,000 

Total 335,000 

As  stated  above,  it  is  believed  that  making  this  out  would  develop  the  trucking 
industry,  but  further  than  this  it  is  not  thought  that  there  would  oe  any  decidea 
increase  in  commerce. 

Hence  the  main  advantage  of  this  cut  would  be  to  provide  a  new  and  easier  route 
which  could  be  followed  by  shipping  in  all  weathers  and  bv  which  the  difficult  and 
sometimes  dangerous  passage  around  or  across  Brant  Island  Shoal  could  be  avoided. 

In  addition  to  the  aoove  examination  an  incidental  examination  was  made  of  a 
route  across  Brant  Island  Shoal  between  Brant  Island  and  the  mainland.  This  shoal 
consists  apparently  of  hard  sand. 

It  is  thought  that  a  route  across  this  shoal  can  possibly  be  selected  by  which,  with 
much  less  £edgin^  than  would  be  required  for  the  above  described  cut,  a  boat  pas- 
sage could  be  provided  with  an  avails  ble  depth  of  7  feet  at  mean  low  water. 

A  more  extended  examination  would  be  required  to  determine  the  practicability 
and  probable  cost  of  this  last-mentioned  route. 

This  passage  between  Brant  Island  and  the  mainland  would  result  in  a  consid- 
erable saving  in  time  and  distance  to  shipping  and  would  be  less  exposed  than  the 
route  at  present  followed. 

Should  any  improvement  of  this  waterway  be  decided  upon  a  survey  would  be 
necessary  to  definitely  locate  the  most  available  route.  Such  a  survey  would  cost 
from  $600  to  $800. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is 
based  was  approximately  $42. 

Very  respectfully,  your  obedient  servant, 

Mason  M.  Patrick, 

Firti  lAei^U  of  Engineert, 

Capt.  W.  H.  BiXBT, 

Ckn:p9  of  jEnginear$,  U.  S.  A, 


Lr  27* 
FBELIMINARY  EXAiONATION  OF  DRUM  INLET.  NORTH  CAROUKA. 
[Printed  in  House  Sz.  Doo.  No.  104,  Fifty-flnt  Congreu,  aeoond  eeeslon.] 
QPFICE  OP  THE  GHIEP  OP  ENGINEERS, 

United  States  Armt, 
Washington  D.  C.  January  7, 1891. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report^ 
dated  December  27, 1890,  by  Capt  William  H.  Bixby,  Corps  of  Engi- 
neers, giving  results  of  a  preliminary  examination  of  Drum  Inlet,  North 
Carolina,  made  in  compliance  with  requirements  of  the  river  and  har- 
bor act  approved  September  19, 1890. 
sua  91 90 
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It  is  stated  by  Oaptain  Bixby  that  the  improvement  of  this  inlet  is  of 
extremely  doubtftil  practicability;  the  cost  wonld  be  very  great  and 
the  resulting  benefits  of  a  purely  local  character.  For  these  reasons  he 
is  of  the  opinion  that  the  locality  is  not  worthy  of  improvement  by  the 
United  States. 

These  views  meet  with  the  approval  of  the  Division  Engineer,  GoL 
William  P.  Graighill,  Corps  of  Engineers,  and  are  concurred  in  by  me. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
BHg.  Om.f  Ohitf  ofEngine^n, 

Hon,  Bebfield  Pbootob^ 

Secretary  of  War. 


bepobt  op  oaptain  w.  h.  bixby,  oobps  op  snaineeb& 

United  States  Enoineeb  Oppiob, 
Wilmington^  N,  0.,  December  S7j  1890. 

General:  In  accordance  with  the  river  and  harbor  act  of  Septem- 
ber 19, 1890,  and  letters  and  orders  fipom  your  office  dated  September 
20  and  October  4, 1890, 1  have  the  honor  to  submit  herewith  the  follow- 
ing report  ux>on  a  preliminary  examination  of  Drum  Inlet,  Korth  Caro- 
lina. 

This  examination  was  made  by  Lieut.  M.  M.  Patrick,  United  States 
Engineers,  under  my  orders.  His  full  report  is  appended.  My  opia- 
ions,  as  below  stated,  are  based  partly  on  his  report  and  partly  upon 
my  own  personal  knowledge  of  the  neighborhood.  A  fuller  description 
of  the  prominent  characteristics  of  these  sounds  and  inlets  is  to  be 
found  in  my  past  report  on  an  examination  of  Ocracoke  Inlet,  ISotGi 
Carolina,  in  pages  1118  to  1124,  Annual  Report  of  Chief  of  Engineers 
for  1889. 

Drum  Inlet  is  one  of  several  which  formerly  crossed  the  narrow  strip 
of  sand  beach  lying  between  the  Atlantic  Ocean  and  Core  Sound  at  a 
point  about  50  miles  south  of  Cape  Hatteras,  25  miles  south  of  Ocra- 
coke Inlet,  and  25  miles  north  of  Cape  Lookout.  All  the  inlets  which, 
during  the  past  200  years,  have  at  times  existed  between  Ocracoke 
Inlet  and  Cape  Lookout  have  been  gradually  closing  under  the  effect 
of  the  southward  drift  of  sand  along  this  part  of  the  coast,  l^one  ot 
any  account  now  remain;  and  this  particular  inlet  has  been  practi- 
cally closed  for  over  60  years.  The  beach  at  this  point  is  now  firom 
3,000  to  4,000  feet  wide,  and  about  6.5  feet  above  mean  low  water,  and 
is  only  submerged  at  exceptionally  high  storm  tides.  From  the  sound 
side  of  the  beach  to  the  channel  way  in  Core  Sound  there  is  about  a 
mile  of  shoal  water  of  not  more  than  2,5  feet  depth.  Core  Sound  can 
be  navigated  only  by  vessels  of  not  over  5-foot  draft,  and  its  greatest 
depth  in  deep  pockets  is  only  about  10  feet. 

The  advantage  of  an  inlet  at  this  point  would  be  to  open  direct  com- 
munication with  the  ocean  to  a  fish  and  oyster  commerce  of  j&om 
$200,000  to  $375,000  per  year,  and  to  save  to  each  vessel  a  25  to  40 
mile  sail  to  the  nearest  existing  inlets,  Ocracoke  on  the  north  and 
Beaufort  on  the  south.  The  increase  in  this  commerce  due  to  t^e 
reopeningof  this  inlet  might  possibly  amount  to  as  much  as  $100,000 
or  $150,000  per  year. 

An  inlet  at  this  point  would,  however,  only  be  available  and  of  use 
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to  shallow-draft  fishing  boats,  and  could  never  be  made  as  good  or  as 
nsefol  as  are  already  those  oi  Ocracoke  and  Beanfort. 

The  first  cost  of  reopening  this  inlet  vrovld  be  at  least  $36,000  for  a 
3-foot  depth  channel,  and  $85,000  for  a  10-foot  depth  channel.  Once 
opened,  it  would  undoubtedly  oegin  to  shoal  up  again;  it  would  proba- 
bly be  practically  closed  by  the  first  heavy  storm,  and  a  large  part  of 
the  work  on  the  ocean  side  of  the  beach  would  probably  have  to  be 
redredged  at  least  once  a  year.  Any  system  of  jetties  to  preserve  the 
inlet  on  the  ocean  side  would  be  not  only  of  doubtfcd  utility,  but  of 
excessive  cost. 

In  short,  the  reopening  of  this  inlet  is  of  extremely  doubtftd  practi- 
cability, its  benefits  are  purely  local  in  nature,  and  its  cost  would  be 
very  great  in  comparison  with  the  benefits  resulting  therefirom. 

For  these  reasons  I  am  of  the  opinion  that  Drum  Inlet,  Korth  Caro- 
lina, is  not  worthy  of  improvement  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Ungineers^  U.  8.  A. 
(Through  CoL  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[lint  indonement.] 

TJ.  S.  Enqineeb  Office, 
Baltimore,  Md.,  January  3y  1891. 
Bespectfhlly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
27, 1890.  by  the  local  engineer,  I  am  of  the  opinion  that  Drum  Inlet, 
North  Carolina,  is  not  worthy  of  improvement. 

Wm.  p.  CBAiaHTLL, 

Colanely  Corps  of  Ilngineer$. 


bspobt  ov  laeutbnant  m.  m.  patrick^  oobp8  ov  bnoikeers. 

Untted  States  Bkoinser  Office, 
WilmU^gUm,  N,  C,  December  16, 1890. 

Captain  :  I  have  the  honor  to  submit  the  following  report  uj^on  the  preliminary 
examination  of  Dram  Inlet,  North  Carolina,  with  a  view  to  its  improvement  by  the 
General  Govemment,  made  in  compliance  with  your  orders  to  me  dated  Kovember 
11,1890. 

Information  as  to  this  locality  was  asked  through  newspapers  and  through  circular 
letters  sent  to  many  x>ersons  supposed  to  be  interested  in  the  possible  improvement. 
In  answer  to  these  letters  and  inquiries  only  a  very  few  replies  have  been  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  by  con- 
versation with  persons  living  in  the  vicinity  and  by  my  personal  inspection  of  the 
locality. 

For  map  of  the  localities  described  in  the  foUowing  report,  see  Coast  Survey  Chart 
No.  421. 

A  number  of  years  ago  Drum  Inlet  was  one  of  several  openings  in  the  sandy  barrier 
that  separates  the  sounds  along  the  North  Carolina  coast  from  the  Atlantic  Ocean, 
but  by  the  shifting  movement  of  the  sands  this  inlet  was  gradually  closed,  so  that 
since  about  the  beginning  of  this  century  there  has  been  no  tidal  ebb  and  flow 
through  it  except  at  unusuaUy  high  storm  tides. 

Where  the  inlet  formerly  existed  the  beach  is  now  from  3,000  to  4,000  feet  wide, 
aud  the  general  level  will  average  about  6^  feet  above  mean  low  water  of  the  ocean. 

This  imety  when  in  existence,  was  Just  opposite  Thoroughfare  Bay  4nd  about  25 
inileB  south  of  Ooracoke  Inlet;  it  connected  Core  Sound  with  tiie  ocean. 
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At  present,  along  this  strip  of  beach  there  is  no  navigable  inlet  between  Beanfort 
Harbor  entrance  and  Ocracoke  Inlet,  a  distance  of  abont  46  miles. 

On  the  Bonnd  side  of  the  site  of  Old  Dmm  Inlet  a  shoal  extends  from  the  low-water 
lino  to  an  average  distance  of  about  1  mile,  over  which  not  more  than  2^  lieet  eoold 
be  carried  November  19, 1890. 

I  was  informed  that  on  this  date  the  water  surface  was  about  the  level  of  mean 
low  water. 

The  bottom  of  the  shoal  is  hard,  compact  sand. 

Just  north  of  the  former  position  of  the  inlet  two  shallow  creeks  or  sloughs  make 
into  the  beach  from  the  sound  side  and  narrow  the  distance  from  sound  to  ocean  to 
about  1,500  feet. 

In  August,  1889,  a  cut  was  started  by  the  people  of  this  section  from  the  head  of  the 
more  northern  of  these  two  creeks,  the  intention  being  to  dig  a  ditch  through  thein> 
tervening  strip  of  beach  and  thus  connect  the  water  of  the  sound  directly  with  the 
ocean.  This  cut  was  made  about  16  feet  wide  and  dug  below  low-water  level  for 
a  distance  of  about  500  feet ;  then  the  enterprise  was  abandoned.  The  ditch  has  filled 
up  with  sand,  and  where  the  cut  was  made  the  sand  surface  is  at  present  abont  2  feet 
above  the  level  of  low  water. 

The  improvement  desired  by  those  who  were  Instrumental  in  having  this  examina- 
tion ordered  is  that  the  Government  should  cut  through  the  strip  of  beach  somewhope 
in  the  vicinity  of  Old  Drum  Inlet,  and  thus  restore  approximately  the  Condition  of 
things  that  ensted  before  the  inlet  was  closed. 

This  proposed  improvement  will  be  considered  under  the  following  heads: 
(1)  Its  local  importance  or  benefit. 
^2)  Its  importance  to  shipping  in  general. 

(3)  The  probable  permanence  of  the  cut  if  made. 

(4)  The  cost  of  the  proposed  improvement. 

(1)  Nearljr  all  the  residents  of  the  sei'tion  of  North  Carolina  bordering  on  thess 
sounds  are  engaged  during  the  season  in  the  fish  and  oyster  business.  It  is  stated  that 
since  the  closing  of  the  Dram  Inlet  there  has  been  a  great  deterioration  in  both  the  qual- 
ity and  quantity  of  the  oysters  taken  from  the  sound  and  bays  in  this  neighbor- 
hood; that  clams,  numerous  before  the  inlet  closed,  are  now  very  scarce,  and  that  b^ 
reason  of  their  inability  to  carry  their  boats  through  to  the  ocean  residents  of  this 
neighborhood  are  unable  to  catch  any  of  the  outside  fish  which  run  in  great  numbeis 
along  this  coast. 

It  18  claimed  that  the  opening  of  the  proposed  cut  would  increase  at  least  50  per 
cent,  the  annual  business  done  by  these  fishermen  and  oystermen. 

The  following  is  an  estimate  of  the  present  commerce  of  this  vicinity:  Along  Core 
Sound,  half  way  from  Drum  Inlet  to  Beaufort  and  half  way  from  Drum  Imet  to 
Ocracoke  Inlet,  a  conservative  estimate  places  the  number  of  boats  owned  and  en- 
gaged during  the  season  in  the  oyster  busincBS  at  from  200  to  250,  and  the  aven^ 
catch  of  each  boat  is,  in  monev  value,  about  $1,000  to  $1,500.  This  would  make  the 
annual  commerce  from  $200,000  to  $375,000,  ana  the  estimated  increase,  if  the  inlet 
were  opened,  from  $100,000  to  $187,500. 

(2)  it  is  possible,  if  at  this  locality  there  were  an  entrance  toiih  good  d^ih  ofvMUr^ 
that  such  an  inlet  might  be  used  to  give  access  to  a  harbor  of  refuge  for  vessels  ply- 
ing along  the  coast.  The  maximum  available  depth  in  such  harbor  of  refuge  would, 
however,  be  not  more  than  10  feet  at  mean  low  water.  It  seems  improbable  that  it 
would  be  used  in  any  other  way  by  outside  vessels  for  the  reasons  that  most  of  the 
outside  shipping  would  find  the  routes  through  Ocracoke  or  Hatteras  inlets  or  Bean- 
fort  Ilarbor  entrance  the  most  direct  to  their  destinations,  and  also  because  the  com- 
merce through  Core  Sound  is  limited  to  vessels  drawing  not  over  5  feet.  Conse- 
quently it  seems  that  commerce  in  ceneral  would  be  but  little  benefit  by  the  openinjc 
of  this  inlet,  and  that  in  all  probability  but  few  boats,  other  than  fishing  crafts, 
would  pass  through  this  opening. 

(9)  From  the  veij  fact  of  the  gradual  natural  closing  of  the  old  inlet  and  from  the 
fact  that  instead  of  ever  showing  a  tendency  to  reopen  there  has,  in  fact,  been  a  cos- 
tinual  building  up  of  the  beach  in  this  vicinity^  it  must  be  ar^ed  that  the  proba- 
bility would  be  sught  of  maintaining  any  opening  at  all  at  this  point,  much  leas  of 
maintaiuing  an  opening  with  a  good  depth  of  water. 

So  far  as  can  be  learned,  there  has  been  no  decided  change  in  the  local  conditions 
governing  the  movement  of  the  sands  in  this  locality,  since  the  time  when  the  old 
inlet  was  closed. 

In  my  opinion  all  thin^  tend  to  show  that  such  a  cut  would  be  of  doubtM  per- 
manence and  would  require  constant  work  or  extensive  training  walls  to  keep  it 
open. 

(4)  Should  such  a  cut  be  decided  upon,  a  short  survey  would  be  necessary  to  de- 
termine the  most  favorable  locality  for  such  a  work. 

The  cost  of  such  survey  need  not  exceed  $250. 

My  examination  leads  me  to  believe  that  the  locality  chosen  by  the  people  of  this 
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▼idnity  to  beffiik  the  ont  above  mentioned  \b  probably  as  good,  if  not  better,  than 
any  other  that  could  be  selected,  for  the  following  reasons :  The  Rhoal  on  the  sound 
Bide  is  narrower  opposite  this  point,  and  the  deeper  water  makes  in  closer  to  the 
beaoh.  The  beach  at  this  point  has  about  its  minlmnm  width  and  the  amount  of 
cutting  would  be  the  least. 

The  following  is  on  estimate  of  the  probable  cost  of  the  above-described  improve- 
ment. Cut  to  be  100  feet  wide  and  8  feet  deep  at  mean  low  water  extending  to  the 
3-foot  contoor  on  the  sound  side : 

Dredging  Bond,  86,219  cubic  yards,  at  35  cents $30,176 

Contingencies,  20  per  cent 6,035 

Total : 3(),211 

For  cut  100  feet  wide,  6  feet  deep  at  low  water,  to  6-foot  contour  on  sound  Hide : 

Dred^^  sand  138,199  cubic  yards,  at35cents $^i>^,369 

Contingencies,  20  per  cent 9,674 

Tbtal   58,043 

For  eut  100  feet  wide,  10  feet  deep  at  mean  low  water,  to  10-foot  contour  on  sound 
aide: 

Dre^^ring  gaud,  200,866  cubic  yards,  at  35  cents 70,303 

Contingencies,  20  per  cent 14,060 

Total , 84,363 

The  above  estimates  of  the  amount  of  material  to  be  removed  are  based  on  data 
obtained  during  my  preliminary  examination,  and  are  beUeved  to  be  approximately 
correct;  the  estimates  of  cost  are  based  upon  past  work  in  this  district. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is  based 
was  approximately  $42. 

very  respectfully,  your  obedient  servant. 

Mason  M.  Patrick, 
JPhrai  Lieutenant  of  Engineert. 
Capt.  W.  H.  BiZBT. 

Carj^9  of  Engineere,  U.  8.  A. 


Lr28. 

PBELIMINABT  EXAMINATION  OF  HARBOR  OF  WASHINGTON,  PAMLICO 
RIVER,  NORTH  CAROLINA. 

[Priated  in  Honae  Bx.  Doa  No.  289,  Fifty-first  Congress,  second  session.] 

United  States  Engineer  Office, 

Wilmington^  If.  0.,  December  27^  1890. 

General:  In  accordance  with  the  river  and  harbor  act  of  the  19th 
September,  1890,  and  letter  and  orders  from  yonr  office  dated  20th 
September,  and  4th  October,  1890^  I  have  the  honor  to  submit  herewith 
the  ibilowing  report  upon  a  prehminary  examination  of  the  harbor  of 
Washington,  Pamlico  Eiver,  North  Carolina. 

This  examination  was  made  by  Lieut.  M.  M.  Patrick,  XJ.  S.  Engineers, 
under  my  orders.  His  ftiU  report  is  appended.  My  opinions,  as  below 
stated,  are  based  partly  on  his  report  and  partly  upon  my  own  personal 
knowledge  of  the  neighborhood. 

Washington,  K.  C,  is  a  town  of  about  5,000  inhabitants  at  the  mouth 
of  the  Tar  Eiver  and  at  the  head  of  the  Pamlico  Eiver,  North  Carolina. 
Both  rivers  together  have  a  length  of  217  miles  and  a  total  drainage 
area  of  about  4,900  square  miles.  Both  rivers  have  been  under  govern- 
mental improvement  since  1876,  and  in  this  time  their  commerce  has  in- 
creased from  $500,000  up  to  $4,800,000  per  year,  showing  a  development 
of  over  $60  annual  commerce  for  each  $1  once  spent  by  the  United 
States  in  their  improvement,  this  being  also  accompanied  by  a  reduction 
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of  fipom  12  to  60  per  cent,  in  freight  rates  in  the  same  interval.  These 
good  results  are  expected  to  continue  increasing  with  further  improve- 
ment of  these  rivers.  Washington  Harbor  is  the  upper  part  of  Psytnhco 
Eiver,  and  is  practically  the  seaport  or  commercial  outlet  of  both  rivers. 

The  harbor  opposite  the  city  of  Washington  has  plenty  of  depth. 
The  place  where  improvement  is  necessary  is  at  its  lower  end,  below  tbe 
city.  At  this  point  channels  were  dredged  to  9  feet  depth  from  1879  U^ 
1882,  under  appropriations  for  the  improvement  of  the  Pamhco  River. 
These  channels  have  shoaled  somewhat  in  the  past  10  years  and  need 
redredging  to  the  extent  of  about  $33,000  worth  of  work.  Becommec- 
dations  for  the  necessary  appropriations  would  have  ordinarily  formed 
part  of  the  next  annual  report  on  the  Pamlico  and  Tar  Eiver  imp^oT^ 
ment.  Surveys  to  determine  the  exact  amount  and  location  of  such 
work  are  already  being  made  under  Pamlico  and  Tar  Eiver  appropri^i- 
tions.  Channels  of  9  feet  depth  are  sufficient  for  any  vessels  that  can 
at  present  reach  the  Pamlico  Eiver  through  any  of  the  various  canal> 
or  inlets  that  connect  it  with  the  ocean.  £nprovement  of  the  harbor  to 
this  depth  is  regarded  by  me  as  worthy  to-day  as  it  has  been  for  the 
past  10  years. 

The  people  of  Washington  are,  however,  desirous  that  this  harbor 
entrance  should  be  further  deepened  to  10  or  12  feet  to  accommodate 
such  vessels  as  it  is  expected  will  be  able  to  reach  Pamlico  Eiver  from 
the  ocean  via  Ocracoke  Inlet  as  soon  as  the  present  improvement  of  the 
latter  inlet  permits  their  passage.  Ohannels  of  suitable  width  (150  feet  i 
and  of  10  feet  depth  into  Washington  Harbor  are  estimated  to  cost  at 
least  (111,000.  In  my  opinion  they  should  be  deferred  until  the  work 
at  Ocracoke  has  shown  the  desired  results.  Should  these  results  at 
Ocracoke  be  reached,  then  Washington  Harbor  will,  in  my  opinion,  be 
worthy  of  improvement  to  at  least  10  feet  depth. 

In  short,  for  the  above  reasons,  I  am  of  the  opinion  that  Washington 
Harbor  is  worthy  of  improvement  to  9  feet  depth  of  channel,  but  to  no 
more  at  present.  Special  fimds  for  surveys  to  determine  the  exact  coc^t 
of  such  work  are  not  necessary,  as  these  surveys  are  already  being  made 
as  part  of  necessary  work  under  Pamlico  and  Tar  Eiver  appropriations. 
The  results  of  these  surveys  will  be  incorporated  in  my  next  annual  re- 
port  on  the  improvement  of  the  Pamhco  and  Tar  rivers,  of  which  this 
harbor  is  a  part.  If,  however,  they  are  desired  for  prior  publicatios, 
I  desire  to  be  so  informed. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBT, 

Captain^  Carps  ofEngineert. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Through  Ool.  William  P.  Graighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  Isdonement.] 

TJ.  8.  Enchnebb  Opfiob, 
Baltimore,  Md.,  January  5, 1891. 
EespectfuUy  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  by  the  local  engineer  in  his 
report  of  December  27, 1890,  it  is  considered  that  the  harbor  of  Wash- 
ington, Pamlico  Eiver,  Korth  Carolina,  is  worthy  of  improvement. 

Wm.  p.  Cbaighill, 
Colonelj  Corps  of  Engineers. 
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bspobt  ov  ubtttbnairr  mason  m.  patrick,  corps  of  bnginicers. 

United  States  Engineer  Office, 

Wilmington,  N,  C,  Deeembw  16, 1890. 

Captain:  Ihave  the  honor  to  submit  the  following  rei>ort  upon  the  preliminary 
examination  of  the  harbor  of  Washington,  N.  C,  with  a  view  to  its  improvement  by 
the  General  Oovermnent,  made  in  compliance  with  your  orders  to  me  dated  Novem- 
ber U,  1890. 

Information  as  to  this  harbor  was  songht  through  newspapers  and  throngh  circu- 
lar letters  sent  to  all  parties  supposed  to  be  interested  in  the  possible  improvement. 
To  these  inquiries  but  few  replies  were  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  from  the 
harbor  commissioners  of  Washington,  N.  C:  from  conversation  with  residents  of 
Washingrfcon  interested  in  the  improvement  of  the  harbor ;  from  certain  minor  sur- 
veys made  in  the  vicinity  of  Washington  in  connection  with  the  work  of  improve- 
ment of  the  Pamlico  and  Tar  rivers^  and  from  my  own  personal  inspection  of  the 
lodaUty. 

For  map  of  the  localities  mentioned  in  the  following  report  see  Coast  Survey  Chart 
No.  144^ 

Washington,  N.  C,  a  town  of  about  5,000  inhabitants,  is  situated  at  the  head  of 
deep-water  navigation  of  the  Pamlico  River,  and  since  the  Qovernment  undertook 
the  improvement  of  this  river  it  has  rapidly  increased  in  importance  as  a  shipping 
and  distributing  point  for  ffoods  and  produce.  New  enterprises  have  been  started,  a 
considerable  foreign  trade  nas  been  built  up,  population  and  the  value  of  real  estate 
have  increased,  and  it  is  stated  that,  if,  after  the  improvement  at  Ocraooke  Inlet 
(now  in  progress)  is  effected,  vessels  oi  greater  draft  can  enter  Washington  Harbor, 
her  commerce  and  general  condition  will  be  largely  benefited. 

The  material  prosperity  of  Washington  has  been  almost  entirely  due  to  the  Gov- 
ernment improvement  of  the  Pamlico  and  Tar  rivers,  and  at  present  the  town  is 
almost  entirely  dependent  upon  water  transportation.  Fifteen  steamers  ascend  the 
Pamlico  River  reg^ularly  to  Washington,  and  four  others  make  regular  trips  on  the 
river  above  Wa^iington.  Besides  these  a  large  number  of  sailing  vessels  enter  and 
leave  the  harbor. 

Most  of  the  steamers  running  to  Washington  pass  through  the  Albemarle  and 
Chesapeake  Canal ;  the  sailing  vessels  enter  and  leave  Pamlico  Sound  by  Hatteras  or 
Ocracoke  Inlets.  The  maximum  draft  that  can  be  carried  through  the  canal  is  about 
8  feet,  and  the  maximum  draft  that  is  generally  carried  tiirough  Ocracoke  or  Hat- 
teras Inlets  is  about  9  feet. 

The  Pamlico  River,  practically  an  arm  of  Pamlico  Sound,  from  its  mouth  27  miles 
upward,  has  a  broad,  unobstructed  channel,  with  a  depth  of  at  least  10  feet  at  mean 
low  water.  Thence,  about  4  miles  to  Washington,  the  river  gradually  shoals  and 
the  channel  becomes  narrow  and  crooked. 

On  the  24th  and  25th  of  November,  1890,  when  the  water  surface  was  about  0.3 
foot  above  mean  low- water  level,  a  careful  examination  was  made  of  this  latter  iK>r- 
tion  of  the  rivei^— practically  the  entrance  to  the  harbor  of  Washington — and  a  num- 
ber of  soundings  were  taken. 

In  past  years  two  short  channels  have  been  dredged  in  the  river,  one  immediately 
below,  the  other  about  1  mile  below  the  town.  These  channels  were  dredged  to  9  feet 
below  mean  low  water,  and  from  the  lower  channel  there  were  removed  a  number  of 
large  stumps.  (See  Annual  Report  of  Chief  of  Engineers  for  1880,  pages  836  to  838, 
and  for  18&,  pages  1083  and  1084. ) 

My  examination  indicates  some  shoaling  in  these  dredged  channels,  and  it  is  re- 
ported that  there  are  still  some  stumps  in  the  lower  channel  that  require  removal. 
The  shoaling  amounts  to  about  1  foot  to  1.5  feet  and  the  material  deposited  seems  to 
consist  principally  of  soft  mud  and  sand. 

Consequently  the  available  depth  that  can  be  carried  into  or  out  of  this  harbor  is 
at  present  not  more  than  8  feet  at  mean  low  water,  and  considerable  delay  is  fre- 
quently caused  by  the  grounding  of  some  of  the  larger  classes  of  vessels  that  endeavor 
to  use  this  harbor. 

In  addition  to  this  lack  of  depth,  the  present  channel  is  crooked  and  difficult  to 
run. 

The  worst  shoaling  in  the  npper  of  the  two  dredged  channels  is  near  its  upper 
end,  where  a  shoal  making  on  from  the  small  island  called  the  ''Castles,''  opposite 
Washington,  encroaches  upon  the  channel. 

After  leaving  the  town  of  Washington,  the  channel  at  present  followed  by  ship- 
ping is  near  the  right  bank  of  the  river.  Near  the  left  bank  of  the  river  there  is  a 
false  channel  which  ends  about  three-fourths  of  a  mile  below  Washington,  being 
separated  from  the  harbor  by  the  shoal  at  the  month  of  Wind  Mill  and  Runyon  creeks. 
This  channel  was  also  examined  and  a  number  of  soundings  taken  in  it.  My  exami- 
nation indicates  that  the  depth  in  this  false  channel,  up  to  near  the  above-men- 
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tioned  sboal,  w£Q  arentfe  about  1  foot  more  than  the  depth  of  thoohazmel  at  present 
in  nse.  The  northern  channel  is  broad,  the  bottom  is  mainly  hard  sand^  and  it  is 
reported  that  there  are  few  if  any  stnmps  to  be  met  with. 

The  shoal  at  the  month  of  the  above-mentioned  oreeks  apx>ears  to  consist  of  hard, 
oompaot  sand.  There  has  apparently  been  but  little  change  in  it  in  a  nonaber  of 
years,  and  it  is  probable  that  a  channel  cnt  through  it  would  be  fairly  permanent. 

The  arguments  advanced  in  favor  of  adopting  this  northern  channel  are  that  if  an 
entrance  to  the  harbor  were  provided  by  tnis  route,  cutting  across  the  shoal  at  the 
mouth  of  these  creeks,  the  water  front  of  the  town  would  be  much  improved;  the 
new  channel  would  be  straighter;  that  piers  and  docks,  which  have  to  be  extended 
some  distance  to  reach  the  present  deep-water  channel,  contract  the  harbor  en- 
trance and  are  obstructions  to  navigation  by  the  smaller  classes  of  vessels.  Sncfa 
piers  would  not  have  to  extend  so  far  to  reach  the  deep  water  which  would  be  pro- 
vided by  the  proposed  new  channel. 

In  discussing  tne  improvement  of  this  harbor  we  must  consider  not  only  what  is 
needed  by  tiie  present  commerce,  but  also  what  will  be  needed  so  soon  as  Ocraeoke 
Inlet,  now  being  improved  by  the  Government,  will  i>eTmit  vessels  drawing  from  10 
to  14  feet  to  enter  Pamlico  Sound  and  ascend  the  Pamlico  River. 

(1)  The  present  commerce :  As  stated  above,  Washington  is  largely  dependent  apon 
water  transportation;  the  town  is  growing  in  importance  as  a  shipping  point;  on 
account  of  the  deterioration  and  crookedness  of  the  present  main  snip  <^annel  con- 
siderable delay  and  difficulty  are  experienced  by  vessels  entering  and  leavin^c  the 
harbor.  Since  the  two  above-mentioned  dredged  channels  were  completed  in  iSTt  no 
frirther  improvement  has  been  made  in  the  harbor.  At  that  date  a  minimum  depth 
of  9  feet  at  mean  low  water  was  regarded  as  demanded  by  the  then  needs  of  com- 
merce. My  examination  indicates  tnat  certainly  no  less  depth  than  this,  9  feet  at 
mean  low  water,  will  be  sufficient  to  accommodate  the  present  commerce,  and  also 
that  it  would  be  of  great  advantage  to  shipping  now  usmg  the  harbor  if  the  chan- 
nel were  straightened. 

(2)  Future  commerce:  Ocraeoke  Inlet^  one  of  the  entrances  from  the  ocean  to  Pam- 
lico Sound,  is  at  present  under  improvement  by  the  Government,  and  it  is  believed 
that  this  improvement,  when  finisned,  will  permit  vessels  drawing  frx>m  10  fo  14  feet 
to  enter  and  leave  the  sound.  Such  vessels  can  ascend  the  Pamlico  Blver  to  within 
a  short  distance  of  Washington,  but  on  account  of  the  present  lack  of  sufficient 
channel  depth  they  can  not  enter  the  harbor. 

There  seems  to  be  no  doubt  that  the  present  commerce  would  be  largely  increased 
if  such  vessels  could  have  access  to  this  harbor,  and  consequently  thiS  just  ao  soon 
as  this  improvement  at  Ocraeoke  is  sufficiently  advanced  to  permit  the  entrance  to 
the  sound  of  such  vessels  the  needs  of  the  commerce  of  Washington  will  demand  a 
greater  depth  than  9  feet  at  mean  low  water. 

I  have  deemed  it  best  to  make  an  estimate  of  the  cost  of  improving  both  the  pres- 
ent or  southern  channel  and  also  the  northern  channel,  so  as  to  secure  an  available 
depth  in  either  channel  of  (1)  at  least  9  feet  at  mean  low  water  and  (2)  for  a  least 
depth  of  it)  feet  at  mean  low  water. 

rresent  or  southern  channel :  Channel  to  be  straight^  150  feet  wide,  9  feet  deep  at 
mean  low  water: 

Dredging,  approximately,  77,000  cubic  yards,  at  30  cents $22, 100 

Bemoving  stumps 5,000 

Total 27,100 

Contingencies,  20  per  cent 5,420 

Grand  total 32,520 

Northern  channel,  same  dimensions  as  above : 

Dredging  146,600  cubic  yards,  at  30  cents $43,980 

Removing  stumps 1,500 

Total 45,480 

Contingencies,  20  per  cent 9,096 

Grand  total 54^576 

For  improving  present  channel :  Channel  to  be  150  feet  wide  and  10  feet  deep  at 
mean  low  water : 

Dredging  275,000  cubic  yards,  at  30  cents $82,500 

Removing  stumps,  etc 10,000 

Total 92,500 

Contingencies,  20 per  cent 18,500 

Qxand  total 111,000 
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ImpTovine  northern  channel  to  same  dimensions^  as  provided  in  estimate  immedi- 
ately preceding : 

Dredging  376,000  cnbio  yards,  at  80  cents $112,500 

Bemoving  stnmpB ^ 2,500 

Total 116,000 

Contingencies,  20  per  cent 28,000 

Grand  total 138,000 

The  above  estimates  of  the  amount  of  material  to  be  removed  are  based  on  the  data 
obtained  daring  my  preliminary  examination  and  are  believed  to  be  approximately 
correct;  the  estimates  of  cost  are  based  upon  past  work  in  this  district. 

The  annnal  commeroe  of  Washington,  K.  C,  at  present  is  estimated  as  follows: 


ArtkOes. 


Cotton  and  products. . . 

Klce 

Grain  and  forage 

Yesetablea  and  trook.. 

Fisn  and  oysten 

Xayal  stores 

LninbOT  and  products  . 
General  merchandise.. 


Total. 


Szporta. 


Imports. 


$1,800,000 
10,000 


16,000 
800,000 

10,000 
450, 00(/ 
100,000 


8,185,000 


$100,000 


2,500,000 


2,600,000 


TotaL 


$1,800,000 

10,000 

100,000 

15,000 

800,000 

10,000 

450,000 

2,000,000 


4,786,000 


It  is  stated  that  if  the  additional  depth  is  provided,  and  the  entrance  to  the  har- 
bor of  deeper  draft  vessels  facilitated,  an  increase  of  fh>m  10  to  25  per  cent,  may  be 
expected  in  the  above  annual  commerce. 

Should  this  improvement  be  decided  upon,  a  short  preliminary  survey  would 
probably  be  necessary  to  accurately  fix  the  limits  of  the  needed  dredging.  Such  a 
survey  would  probably  cost  not  more  than  $800. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is 
baaed  was  approximately  $42. 

Very  respectfully,  your  obedient  servant. 

Mason  W.  Patrick, 
FirBt  Lieutenant  of  Engvneert, 
Capt.  W.  H.  BiXBT, 

CoTp»  of  JEngineera,  U,  S,  A, 


supplementaby  bepobt. 

United  States  Engineeb  Opfioe, 

Wilmington^  JST.  0.,  February  21^  1891. 

Oenebal:  In  accordance  with  directions  from  your  office  dated  6th 
January.  1891, 1  have  the  honor  to  submit  herewith  a  report  on  the  sur- 
vey of  the  harbor  of  Washington,  Pamlico  Elver,  Forth  Carolina,  to 
accompany  my  report  of  27th  December,  1890,  upon  its  preliminary  ex- 
amination. In  that  report  this  harbor  was  recommended  as  worthy  of 
improvement  to  9  feet  depth  of  channel,  and  the  statement  was  made 
that  a  survey  of  the  harbor  was  then  in  progress  in  connection  with  the 
general  improvement  of  the  Pamlico  and  Tar  rivers,  of  which  this  har- 
bor forms  a  part.  This  survey  has  now  been  completed  sufficiently  to 
show  the  work  necessary  to  obtain  the  above-recommended  channd 
way. 

The  channel  which  will  be  the  least  expensive,  natural,  and  at  the 
same  time  most  advantageous  to  general  navigation  will  occupy  a  loca- 
tion coincidiDg  very  nearJy  with  the  existing  route  of  navigation  as 
marked  upon  the  Coast  survey  cliart«,  and  as  partially  improved  in 
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past  years.  The  existing  Coast  Survey  charts  show  the  general  condi- 
tion of  the  river  and  present  channel  with  an  exactness  sufficient  for  the 
uses  of  this  report,  and  so  no  special  map  is  deemed  necessary.  All 
that  api>ears  necessary  is  to  straighten  and  deepen  the  present  route, 
especiaUy  at  its  worst  places.  The  local  circumstances,  as  brought  out 
by  the  recent  survey,  cause  me  to  recommend  the  same  depth,  9  feet  at 
ordinary  low  water,  as  in  my  report  on  the  preliminary  examination, 
but  to  now  recommend  a  channel  width  of  200  feet. 
The  cost  of  this  work  is  estimated  as  follows: 


Lengih. 

Width. 

Avenffe  depth  of 
catting. 

Total  citttiiig. 

Cost. 

2,900 
2,400 
8,260 

aoo 

200 
200 

L9 
L6 
L9 

40, 8U 
26,007 

45,741 

XttimAtodat88|Mi 

tft  ver  oabio  Tttrd. . . 

US,  222 

$37, 740 

7,260 

Tfftalomt..... TT- 

45,000 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBT, 

Oaptainj  Corps  of  Engineern. 
Brig.  G«n.  Thomas  L.  Casey, 

Ohitf  of  Engineers^  U,  B.  Am 


Lr  2g. 

PRELIMINART  EXAMINATION  OF  WHITE  OAK  RIVER,  FROM  ROBERTS 
LANDING  TO  COLLINS  CROSSING,  NORTH  CAROLINA. 

[Printed  Ia  House  Ex.  Boc.  No.  07,  Filty-flrst  Oongreei,  second  session.] 

United  States  Engineer  Office, 

Wilmingtonj  JV.  0.,  Kovember25^  1890. 

General:  I  have  the  honor  to  submit  herewith  the  follo\\ing  report 
upon  the  examination  of  White  Oak  Eiver,  from  Eobert  Landing  to 
Collins  Crossing,  llforth  Carolina,  ordered  by  river  and  harbor  aet  of 
September  19,  1890,  and  assigned  to  me  by  letters  and  orders  from 
your  office  dated  September  20  and  October  4, 1890. 

The  White  Oak  River  was  examined  by  me  in  person  under  the  pro- 
visions of  the  river  and  harbor  act  of  August  11, 1888,  and  was  then 
recommended  as  worthy  of  improvement  for  steamboats  from  its  mouth 
upward  29  mUes  to  near  Sabistons  Bridge,  and  thence  for  flat  boats  21 
miles  ftirther  to  Collins  Ford  (or  Collins  Crossing),  at  a  total  estimated 
cost  of  (45,000,  to  be  (for  advantageous  work)  voted  at  the  rate  of 
about  (10,000  or  more  per  year.  Robert  Landing  (otherwise  called 
Foscue  Landing)  is  about  4  miles  below  Sabistons  Bridge.  No  funds 
have  as  yet  been  voted  for  this  work.  The  full  report  upon  this  exami- 
nation is  to  be  found  printed  in  pages  1127  to  1129,  Part  II,  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1889.  Since 
this  examination  and  report  there  have  been  no  special  changes  or 
developments  at  the  White  Oak  River  to  cause  any  special  change  in 
the  above  report  and  its  recommendations. 
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From  that  report  it  will  be  seen  that  the  above-named  portion  of 
this  river  from  Eobert  Landing  (or  Foscae  Landing  to  GoUms  Gross- 
ing (or  Gollins  Ford)  is  already  recommended  for  improvement,  as  fol- 
lows: 

For  steamboftt  navigation: 

Robert  Landing,  4  miles  to  Sabistons  Bridge $600 

For  flat-boat  naviff ation : 

SabiatonB  Bridge,  21  mUea  to  Comns  Crossing SyOOO 

8,600 
Saperintendenoe  and  contingencies,  30  per  cent 1,060 

Total 4,660 

For  advantageous  work  this  amount  should  be  voted  in  a  single  sum. 
Smaller  appropriations  will  increase  considerably  the  final  cost  of  the 
work, 

I  have  the  honor  to  herewith  repeat  the  above  recommendations  and 
to  refer  to  the  former  report  (as  above  quoted)  for  ftiUer  details. 

Bespectfnlly  submitted. 

W.  H.  BlXBY, 

CcupiaiUj  Ootfg  ofUngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

OMef  of  IJngineerSy  if.  8.  A. 

[Second  Indonement.] 

U.  S.  Engineer  Oppicb, 
Baltimore^  Md,j  December  12^  1890. 
Bespectfully  returned  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  November 
25, 1890,  by  the  local  engineer,  and  following  the  decision  of  the  Chief 
of  Engineers  (see  page  148,  Part  I,  Annual  Eeport  of  1889)  ,and  having 
in  view  the  present  and  prospective  needs  of  commerce,  I  have  to  stat^ 
as  required  by  the  act  approved  September  19, 1890,  that  White  Oidc 
Eiver  from  Eobert  Landing  to  Collins  Crossing,  Korth  Carolina,  is  con- 
sidered worthy  of  improvement  by  the  General  Government. 

Wm.  p.  Cbaightll, 
CoUynely  Carps  of  Engineers. 


Lr30. 

PBELDONARY  EXAMINATION  OF  BLACK  RIVER,  SOUTH  CAROLINA,  FROM 
KINGSTREE  TO  ITS  MOUTH. 

(Fxinted  In  Hoiue  Bz.  Doo.  No.  288,  Fifty-first  CongroBS,  second  session.] 

United  States  Engineer  Office, 

Wilmington^  K.  0.,  Febrtuiry  21j  1891. 
General:  In  accordance  with  the  river  and  harbor  act  of  19th  Sep- 
tember, 1890.  and  letters  and  orders  from  yonr  office  dated  20th  Sep- 
tember and  4th  October,  1890, 1  have  the  honor  to  submit  herewith  the 
following  report  upon  a  preliminary  examination  of  Black  Eiver,  South 
Carolina,  from  Kingstree  to  its  mouth,  this  report  having  been  held 
back  some  in  hopes  of  thereby  receiving  fuller  and  more  detailed  com- 
mercial statistics. 
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This  examination  was  made  by  Lieut.  M.  M.  Patrick.  Corps  of  En- 
gineers, under  my  orders.  His  fiill  report  is  appended.  My  own  re- 
port is  based  mainly  upon  the  information  gathered  and  reported  by 
Lieutenant  Patrick,  checked  and  assisted  by  my  own  p^sonal  knowl- 
edge of  individual  points  of  the  river  in  detail  and  the  surroundings  of 
the  entire  river  In  general. 

The  Black  Eiver,  South  Carolina,  is  a  stream  of  about  200  miles  total 
length  and  1,200  square  miles  of  drainage  area.  The  x)ortion  below 
Kingstree  has  a  length  of  about  120  miles  (35  miles  in  air  line),  lies  be- 
tween low  banks,  except  occasionally  where  bluffs  of  from  6  to  30  feet 
height  border  the  stream  for  short  distances  on  one  or  the  oth^  side^ 
and  has  so  gentle  a  slope  that  the  average  current  does  not  exceed  2 
miles  per  hour.  Fuller  details  are  given  in  the  report  of  Lieutenant 
Patrick. 

At  present  a  steamer  runs  over  the  lower  40  miles  of  river,  making 
regular  weekly  or  semiweekly  trips,  and  carrying  about  $1,200,000  of 
annual  commerce,  most  of  which  comes  from  Mingo  Creek,  one  of  the 
tributaries  of  the  river.  On  the  upper  80  miles  of  the  river  the  present 
commerce  is  only  about  $100,000  per  yeas,  but  it  is  estimated  that  this 
might  readily  be  increased  to  $500,000  per  year  if  the  river  were  prop- 
erly cleared  out  by  the  mere  removal  of  snags  and  fallen  trees  from  its 
channel  and  leaning  and  overhanging  trees  from  its  banks,  at  a  cost  of 
not  over  $25,000,  thus  developing  $16  of  annual  commerce  for  each  $1 
once  spent  in  the  improvement.  Greater  development  than  this  has 
already  in  the  past  10  years  been  obtained  fix)m  the  clearing  out  of  sim- 
ilar neighboring  streams. 

Prior  to  1865  a  steamer  ascended  this  river  118  miles  as  far  as  Kings- 
tree,  and  up  to  1880  another  small  steamer  made  many  trips  up  52  miles 
to  Potato  Ferry;  but  the  difficulties  and  dangers  of  navigation  caused 
the  enterprise  to  be  abandoned. 

The  lands  on  both  sides  of  the  river  are  well  suited  to  agriculture  and 
in  great  need  of  better  and  cheaper  transportation  facilities,  the  cost  of 
haulage  to  the  nearest  railroad  and  freight  therefrom  to  the  nearest 
market  being  so  great  as  to  prevent  the  development  and  fuller  cultiva- 
tion of  the  greater  part  of  the  river  basin  near  the  river.  The  clearing 
up  of  tlie  river  in  the  method  and  at  the  cost  above  given,  would  per- 
mit light-draft,  navigation  during  about  6  months  of  the  busy  shipping 
time  of  the  year  when  transportation  is  most  needed. 

The  \ipper  portion  of  the  river  is  crossed  by  three  wooden  bridges  and 
one  iron  bridge;  but  the  latter,  however,  is  only  1  mile  from  Kingstree 
by  laud  (though  2  miles  by  river)  so  that  boats  going  to  Kingstree  vsia 
load  and  unload  to  advantage  below  this  latter  bridge,  I  do  not  there- 
fore regard  this  latter  bridge  as  an  unreasonable  obstruction  to  naviga- 
tion. 

Under  these  circumstances  I  regard  the  Black  Eiver,  South  Carolina, 
as  worthy  of  improvement  by  the  General  Government  so  far  as  to  clear 
out  its  natural  obstructions,  such  as  snags,  fallen  and  overhanging  trees, 
etc.,  from  its  mouth  upward  118  miles  to  the  railroad  bridge  at  Eings- 
tree,  at  a  total  expense  of  $25,000. 

The  above  estimates  are  based  upon  past  work  on  similar  rivers  of 
the  neighborhood.  They  include  allowances  for  necessary  superintend- 
ence and  contingencies,  and  they  are  herewith  submitted  as  being  a 
sufficient  indication  of  the  amount  of  the  needed  appropriations.  Sur- 
veys and  more  precise  estimates  for  individual  features  of  the  work  can 
be  advantageously  postponed  until  work  is  in  actual  progress  on  this 
part  of  the  river. 

Digitized  by  VjOOQ IC 


APPENDIX  li — ^REPORT   OP  CAPTAIN  BIXBY.  1437 

For  advantageous  ai^d  economical  work,  this  amount  should  be  voted 
at  the  rate  of  about  (10,000  or  more  per  year.  Smaller  or  irregularly 
voted  appropriations  will  involve  the  alternate  disorganization  and  re- 
organization of  working  parties^  extra  superintendence,  deterioration 
of  plant,  and  extra  cost  of  moving  plant  over  long  distances  to  and  from 
the  place  of  work,  and  may  considerably  increase  the  final  cost  of  the 
'  work. 

Very  respectfbUy,  your  obedient  servant, 

W.  H.  Begbt, 
Captain.  Corps  of  Engineers. 
Brig.  Gen.  Thouas  L.  Oasby, 

Chief  of  Engineers^  IF.  S.  A. 
(Through  Col.  Wm.  P.  OraigMQ,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Itnt  indonement.] 

TJ.  S.  ENaiNEES  Office, 
Baltimarej  Md.y  February  24^  1891. 
fiespectfhlly  submitted  to  the  Chief  of  Engineers. 
It  is  considered  that  Black  Eiver,  South  Carolina,  fromKingstree  to 
its  mouth,  is  worthy  of  improvement  so  &r  as  includes  the  removal  of 
snags,  fallen  and  overhanging  trees,  etc. 

Wm.  p.  Cbaighill, 
Colonely  Corps  of  JEngineers. 


bepobt  ov  ijeutienant  mabok  m.  patrick,  corps  of  snoinbrrs. 

Untted  States  Engineer  Office, 
WUmmgian,  N,  C,  January  19, 1891, 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  preliminary 
examination  of  Black  River,  South  Carolina,  from  Kinffetree  to  its  mouth,  with  a 
view  to  its  improvement  by  the  General  Government,  maae  in  compliance  with  your 
orders  to  me  aated  11th  November,  1890. 

An  examination  of  the  same  portion  of  this  same  river  was  provided  for  by  act  of 
Congress  of  14th  June,  1880;  an  examination  was  made  in  December,  1880,  by  Mr. 
Chaa.  \V.  Forster  under  the  orders  of  Capt.  Chas.  B.  Phillips,  Corps  of  Engineers ;  a 
map  of  the  river  was  submitted  bv  Captain  Phillips,  and  his  report,  embodying  that 
of  Mr.  Forster,  is  found  in  the  Report  of  the  Cnief  of  Engineers  for  1881,  pages 
1040-1042.  For  reasons  stated  in  his  report  Captain  Phillips  regarded  this  stream  as 
not  wortJiy  of  improvement  at  that  time. 

A  blue  print  of  the  above  mentioned  map  was  used  by  me  while  making  my  exam- 
ination. 

Information  as  to  this  water  way  was  sought  through  newspapers  and  through  cir- 
cular letters  sent  to  many  parties  supposed  to  be  interested  in  the  possible  improve- 
ment.   To  these  inquiries  but  few  replies  were  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  from  con- 
versation with  parties  living  along  the  stream,  nrom  the  above-mentioned  report  of 
Captain  Phillips,  and  from  my  own  personal  inspection  of  the  river  from  Kingstree 
to  its  mout^,  part  of  this  uiHpeotion  being  made  m  a  small  canoe  and  part  in  a  steam 
launch  drawing  about  3  feet. 

Black  River,  South  Carolina,  is  a  stream  about  200  miles  total  length  and  1^200 
square  miles  of  drainage  area :  it  rises  in  Kershaw  County,  S.  C,  and  empties  mto 
the  Great  Peedee  River  at  a  place  called  Kinloch  Bay,  about  4i  miles  above  George- 
town, S.  C.  The  portion  examined,  from  Kingstree  to  its  mouth,  has  a  length  of 
about  120  miles  (36  miles  in  an  air  line).  The  following  report  refers  entirely  to  this 
last-mentioned  portion  of  the  river. 

The  Black  River  is  a  winding,  crooked  stream,  flowing  in  general  between  low 
marshy  banks,  the  river  in  fresnets  spreading  out  over  the  swamp.  Occasionally 
blufis  varying  in  height  from  5  to  30  feet,  border  the  stream  for  short  distances  on 
eitber  side. 

The  current  runs  at  an  average  rate  of  about  1.5  to  2  miles  an  liour,  being  swiftest 
in  the  narrow  winding  portions  of  the  river  and  slowest  in  the  pools  and  long  reaches. 

▲t  the  time  of  my  examination  the  river  was  reported  to  be  about  2.5  feet  above 
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the  low-water  nunmer  stage,  and  to  be  about  the  stage  of  aveiage  winter  wate. 
Extreme  freehets  rise  firom  7  to  9  feet  above  sonuner  low  water. 

Between  the  Upper  Kingstree  Bridge  and  its  month,  this  stream  is  Grossed  by  two 
wooden  coonty  bridges,  one  wooden  oridge  owned  bv  private  parties,  and  one  iron 
railroad  bridge ;  all  these  bridges  are  unprovided  with  draws:  the  nulroad  bridge 
is  2  miles  by  river  from  the  Kingstree  Upper  Bridge  and  only  ai>ont  a  mile  in  a  direct 
line  from  the  town;  boats  loading  or  discharging  at  Kingstree  need  not  pass  above 
this  bridge. 

The  effects  of  lunar  tides  are  felt  for  from  60  to  60  miles  above  the  mouth  of  the 
river. 

•  From  Pinetree  Landing,  80  miles  below  Kingstree,  to  its  mouth  the  river  needs 
little,  if  any,  improvement;  its  width  varies  from  160  to  1,000  feet;  the  minimum 
channel  depth  is  about  6  feet  at  low  water. 

Above  Pmetree  Landing,  all  the  way  to  Kingstree,  the  entire  river  is  badly  ob- 
structed by  snags,  feUen  and  leaning  trees,  and  numerous  sand,  shoals.  Many  of 
these  sand  shoals  are  caused  by  the  river  being  choked  with  snags,  audit  is  probable 
that  if  the  snags  were  removed  the  condition  of  most  of  these  shoals  would  be  im- 
proved. 

For  a  distance  of  about  10  miles  above  Pinetree  the  river  is  very  badly  obstructed. 
This  portion  of  the  river  is  called  The  Narrows;  there  are  numerous  sharp  bendSy 
many  leaning  trees,  and  the  river  is  choked  with  snaffs ;  the  width  in  many  places 
is  not  over  60  to  00  fset;  the  current  swift,  the  banks  low,  theriver  running  through 
a  thick  cypress  swamp ;  the  average  depth  at  summer  low  water  in  this  portio»  of 
the  river  is  not  over  18  inches;  for  probably  6  months  in  the  year  the  depth  would 
average  from  2.6  feet  to  3  feet.  The  upper  end  of  the  Narrows  is  about  l|  miles  be- 
low Potato  Ferry  (Kallehan). 

Above  the  Narrows  for  a  distance  of  about  9  miles  the  river  is  broader,  averaging 
from  76  to  100  feet  in  width,  and  the  average  depth  is  about  2  feet  at  summer  low 
water;  there  are  many  snags  and  leaning  trees,  which  would  have  to  be  removed  if 
the  river  was  opened  for  navigation;  then  for  4  miles  over  a  portion  of  the  river 
called  Steels  Narrows,  the  condition  of  the  river  is  verv  much  the  same  as  at  the 
Narrows  already  described.  From  the  upper  end  of  Steels  Narrows  to  Kingstree 
upper  bridge  the  river  varies  in  width  from  60  to  126  feet ;  the  depth  at  summer  low 
water  averages  about  1  foot;  there  are  numerous  snags  and  leanmg  trees,  and  some 
trees  standing  in  the  river. 

At  the  Kingstree  Lower  Bridge,  16  miles  below  the  upper  bridge,  rock  crops  out  on 
the  right  baiuk,  and  there  is  some  rock  in  the  bed  of  the  river.  At  Horse  Ford,  60 
miles  below  Kingstree,  some  rock  is  found  in  the  bed  of  the  river,  but  at  this  pmnt 
the  depth  is  about  1.6  feet  at  summer  low  water. 

In  the  above-mentioned  report  of  Mr.  Forster  it  is  stated  that  rock  was  found  at 
several  places  in  the  Narrows ;  soundings  were  taken  at  these  places  and  no  rock 
was  found,  the  bottom  of  the  river  beinc  soft  sand.  It  is  probable  that  rock  may 
underlie  this  sand,  but  it  certainly  would  not  interfere  with  navigation. 

The  following  table  shows  the  features  of  the  river  more  in  detail  and  gives  an 
estimate  of  the  cost  of  improvement  so  far  as  to  remove  all  snags  and  leaning  trees, 
clearing  l^e  channel  of  the  river  to  its  natural  dimensions,  and  permitting  light-draft 
steam  navigation  during  the  seasons  of  winter  high  water,  about  6  or  6  months  dur- 
ing each  year: 


ViBMoflociaity. 


Obaflzred. 


Bistanoe. 


Waterway. 


I 


Kingatvoa: 

5p«»rl 


Upper  BridM 

Batlroad  Bridge 

Lower  Bridge 

Browne  Bridge 

Smiths  Bridge 

Steels  Narrows  

Lower  end  Steels  Narrows  . 


JfilM. 


JTOtf. 


Ferry... 
Upper  end  toe  Kanows . 

Pmetree  Landing 

Hovih  of  river.; 


2 

18 
89 
48 
56 
60 
68 
09 
80 
120 


60 

60-TO 

60.100 

75-120 

75-150 

75-180 

50-80 

100-150 
140 
60-76 

lOO-lOOO 


JRmC 

8.S 

4 

4.5 

4 

S.6 

5 

8 

S.5 

•+ 


2 

2 

2 

2 

2 

2 

2.5 

1.5 

L5 

2.5 
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Vwokb  of  locality. 


Obserred. 


Curvature  of 
rivor. 


i 

4 


Banks. 


Kingatraes 

Upper  Bridge 

Bauroad  Bridge 

Lower  Bridge 

Brown's  Bridge 

Smith's  Bridge 

Steels  Narrows  

Lower  end  Steels  Narrows  . 

Potato  Ferry 

Upper  end  the  Narrows 

Pinetree  Landing 

Month  of  river 


No. 


Ftt, 


1000-2000 

200-1000 

300-^280 

400-MOO 

400 

350 

500 

1,000 

100-800 


6 


0-10 

0-10 

0- 

0-10 

0-6 

0- 


12 
10 
0  -20 
0  -10 
0  -10 
0.6-10 
0  -10 
0  -6 
0  -10 
0    - 


Jtef. 


2.6 
2.5 
2.6 
2.6 
2.6 
2.0 
2.0 
2.0 
2.0 
2.0 


Total 

Snperintendenoe  and  oontingenoiea,  20 
peroent 


Total  for  120  miles  of  river  . 


$400 
3,200 
4,000 
1,800 
1,000 

i,eoo 

1,000 

200 

4,500 

1,500 


20,400 
4,080 


24,480 


In  former  years  a  small  steamboat  ran  on  this  stream  as  high  as  Kingstree,  but  no 
steam  craffe  has  ascended  the  river  to  this  point  since  1865 ;  up  to  1884  a  steamer  made 
regular  trips  between  Georgetown  and  Potato  Ferry;  at  present  the  only  steam  navi- 
gation on  the  river  is  from  the  month  of  Mingo  Creek  down,  a  small  steamer  which 
runs  np  Mingo  Creek  passing  over  this  portion  of  the  river;  with  this  exception,  the 
entire  commerce  of  the  river  is  carriea  by  rafts  and  flats,  and  these  raffcs  and  flats 
experience  mach  difflcnlty  in  making  trips^  owing  to  the  nnmerons  snags  in  the 
river. 

The  lands  along  Black  River  are  well  suited  to  agrionltnre;  there  is  considerable 
timber  standing  within  easy  reach  of  the  banks. 

The  country  along  the  river  is  much  in  need  of  better  and  cheaper  transportation 
facilities ;  most  of  l£e  produce  has  to  be  hauled  from  2  to  12  miles  to  reach  the  near- 
est railroad. 

The  present  commerce  that  passes  over  Black  Biver  is  estimated  as  follows: 

Exports: 

Rice ., 1200,000 

Cotton 400,000 

Naval  stores 60,000 

Lumber  and  cross  ties 60,000 

Total 710,000 

Imports: 

Qeneral  merchandise  and  fertilLEers 660,000 

Total  exports  and  imports 1,860,000 

This  total  includes  about  $300,000  which  enters  or  leaves  the  river  between  its 
mouth  and  the  mouth  of  Mingo  Creek :  about  $960,000  which  enters  or  leaves  the 
river  at  the  mouth  of  Mingo  Creek ;  of  the  remaining  $100,000,  $90,000  enters  or  leaves 
the  river  between  the  mouth  of  Mingo  Creek  and  Potato  Ferry;  the  remainiiig 
$10,000  is  the  present  commerce  of  the  nver  between  Potato  Fexxy  and  Kingstree. 
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To  this  commerce  may  properly  be  added  tlie  amoant  which  would  come  from  the 
conntry  above  Potato  Ferry  if  the  river  were  opened  sufficiently  to  admit  of  ateam 
navigation;  this  is  estimated  as  follows: 

Exports : 

Cotton  (4,000  bales) $200,000 

Lumber 25,000 

Naval  stores 5,000 

Total 230,000 

Imports: 

General  merchandise  and  fertilizers 200,000 

Total  exports  andimports 490,000 

Very  respectfully,  your  obedient  servant, 

Masok  M.  Patrick. 
Fkrit  JAwtemant  of  Mngwmn* 
Cftpt.  W.  H.  BrxBY, 

fiarpd  of  Ungineen. 
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APPPENDIX   H. 


IMPROVEMENT  OP  LUMBER  AND  WACCAMAW  RIVERS,  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS 
IN  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  FREDERIC  F.  ABBOT,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Waocamaw  River,  North  and  South 

Carolina. 

2.  Lumber  River,  North  and  South  Caro- 

lina. 

3.  Little  Pedee  River,  South  Carolina. 

4.  Great  Pedee  River,  South  Carolina. 

5.  Clark  River,  South  Carolina. 
B.  Mingo  Creek,  South  Carolina. 

7.  San  tee  River,  South  Carolina. 

8.  Wateree  River,  South  Carolina. 


9.  Couffaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  sunken  vessels  or  oraft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATION. 

17.  Wateree  River,  South  Carolina,  firom  Camden  to  the  falls  of  the  Catawba,  also  of 
the  bend  or  curve  in  said  river  about  4  miles  below  Camden,  between  the  plan- 
tiitions  of  Witte  and  Williams,  to  determine  if  it  is  advisable  in  the  interest 
of  navigation  to  make  a  out-off  across  the  neck  of  said  bend. 


United  States  Engineer  Office, 

Charleston,  8.  0:,  July  7, 1891. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reiK)rts 
for  the  fiscal  year  ending  June  30, 1891,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Fbedebic  V.  Abbot, 

Captain  of  Engineers. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  17.  8.  Am 


BNG  91- 
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M  z. 

IMPROVEMENT  OP  WACCAMAW  RIVER,  NORTH  AND  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preUminaiy  examination,  see  page  818,  Annual  Report  for  1880. 
For  map  of  river  see  page  1200^  Annual  Beport  for  1889. 

ORiaiNAIi  CONDITION. 

In  1880  this  stream  was  navigable  for  12-foot  boats  at  all  stages  of 
water  from  Georgetown,  23  miles,  to  Bull  Greek,  and  at  high  water  4 
miles  farther  to  Buck's  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water,  22  miles  &rther  to  Conway;  thence  it  possessed  anob- 
stnicted  channel  for  3-foot  draft  boats  at  ordinary  winter  water,  68 
miles  to  Beeves  Ferryj  thence  an  obstructed  channel  with  3  feet  at  mgh 
water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamiaw,  at  an  estimated  cost  of 
$138,400. 

WORK  PRIOR  TO  JUNE  30,  1890. 

At  Eight  Shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  mUes  and  117  miles 
above  the  mouth,  2,106  obstructions,  consisting  of  logs,  snags,  etc., 
having  been  taken  from  the  channel,  and  6,640  overhanging  trees  hav- 
ing been  taken  from  the  banks. 

WORK  OF  PAST  YEAR. 

Work  has  been  continued  with  a  holster  and  crew  hired  from  Mr. 
Thomas  W.  Daggett,  oi  Conway,  S.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water 
between  points  49  miles  and  101  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  from  the  channel  wavS  $1.17  each;  over 
hanging  trees,  etc.,  removed  from  the  banks  cost  80  cents  each.  For 
details  of  work  done  and  commercial  statistics  reference  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  diovn 
his  usual  ability  in  conducting  the  work. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year.  Parties  using  the  river  report  much  benefit  from  the 
work  done  by  the  United  States. 

With  the  balance  of  $4,199.54  on  hand  July  1, 1891,  snagging  wiD  be 
continued,  the  worst  obstructions  being  removed  first.  During  tJie 
year  the  freight  passing  over  this  stream  has  aggregated  76,245  tons. 

This  river  is  tributary  to  the  collection  district  of  G«orp;etown,  8.  C.  Ck»oiis*^ 
town  is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of 
1890,  $60.54. 
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For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

approved  June  U,  1880 $15,000 

approved  March  3, 188J 10,000 

passed  Angust  2, 1882 4,400 

approved  July  5, 1884 6,000 

approved  Angiist  5, 1886 15,000 

of  August- 11,  1888 : 15,000 

approved  September  19,  1890 12,500 

Total T7,900 

Total  expenditures,  including  June  30, 1891,  $73,700.46. 
The  following  papers  accompany  this  report : 

Report  of  Mr.  Beid  Whitford,  assistant  engineer;  table  of  commercial  statistics^ 
furmshed  by  the  collector  of  Georgetown,  8.  C. 

Money  statement    ' 

July  1, 1890,  balance  unexpended $224. 87 

Amoimt  appropriated  by  act  approved  September  19, 1890 12, 500. 00 

12,724.87 
June  30, 1891,  amount  expended  during  fiscal  year 8,525.33 

July  1, 1891,  balance  unexpended 4,199.54 

July  1, 1891,  outstanding  liabilities 1,120.00 

July  1,1891,  balance  avaUable : 3,078.94 

{Amount  (estimated)  required  for  completion  of  existing  project 60, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    SO,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  rbid  whitford,  assistant  syginebr. 

United  States  Engineer  Office, 

GeorgeUnon,  8.  C,  June  SO,  isni. 
Captain  :  I  have  the  honor  to  make  the  foUowing  report  of  operations  on  Wacca- 
maw  Biver,  North  aud  South  Carolina,  for  fiscal  year  ending  June  30, 1891. 

WORK. 

Snagging  and  clearing  banks  were  begun  November  21,  1890,  at  Conway.  S.  C, 
by  steam  hoister  and  crew  hired  Arom  Mr.  Thomas  W.  Daggett.  The  following  ob- 
structions have  be«i  removed,  quite  thoroughly  clearing  a  channel  to  an  approxi- 
mate width  of  40  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel:  Logs*  1;556;  stumps,  895;  large  snags,  288;  small  snags,  10 
cords.  .  From  the  banks:  Trees  cut,  5,900;  brush  cut,  106  cords. 

Work  was  carried  on  between  points  49  miles  and  101  miles  above  mouth  of  river. 
Of  the  total  amount  expended  four-tenths  were  used  on  channel  and  six-tenths  on 
banks.    Each  obstruction  cost  approximately  92  cents. 

remarks. 

The  owners  and  captains  of  steamers  continue  to  express  l^emselves  as  being 
highly  pleased  with  the  work. 

Mr.  Daggett  has  shown  his  usual  untiring  energy  in  his  efforts  for  the  sucockh  of 
the  improvement.  One  water  gauge  was  kept  till  January  1,  1891,  and  then  discon- 
tinued. 

recommendations. 

It  is  respectfully  recommended  that  work  be  carried  on  above  Conway  as  it  has 
been  this  year,  and  the  channel  below  Conway  be  maintained  at  least  at  its  present 
width  Gmd  depth. 
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OOMMEROB. 


The  following  statement  Ib  made  up  from  the  best  information  that  could  be  ob- 
tained fipom  Mr.  D.  T.  McNeil,  Messrs.  W.  L.  Buck  &.  Co.,  and  H,  L.  Buck,  large 
lumber  and  shingle  manufacturers  on  the  river,  and  Mr.  L.  S.  Ehrich,  President  of 
Georgetown  Board  of  Trad6|  also,  Capt.  Thomas  W.  Daggett. 

OOBOdOUEtCIAL  STATISTICS. 


ArtidM. 


Qiuntity. 


YdlM. 


OUTWABD  FBUOHXB. 

Bo«i]i,7«,000buzeU 

Tar,  S57  burelB 

Spirits  turpentine,  12,000  beriels 

Tiirpentine,  onide,  6,000  barrelB 

Cotton,  6,500  bales 

Timber,  0.547  sticks 

Lumber,  8,800,000  feet 

Shingles,  9,«)0,000 

Bioe,  rough,  122,000  bushels 

Sice,  clean,  12,000  barrels 

MisoeUaneous  artloles,  such  as  tnllow,  eggs,  wax,  game,  poultry,  etc 

orwAKD  nunosn. 
General  merohandise 

Total 


T9n». 
18,900 
66 

2,250 
840 
1,875 
14.826 
18,888 
4.900 
2,684 
1,050 
1.281 


1,U4 

240,060 

15,  MO 

275,001 

40.  no 

182,000 
78,400 
152,500 
195,000 
128,118 


61,216 
16,000 


1,481,112 
750,000 


76,245 


8.881,112 


This  shows  a  slight  increase  over  last  year,  and  would  indicate  the  trade  on  the 
river  to  be  in  a  healthy  condition.  One  new  line  of  transportation  has  been  added. 
The  commerce  has  been  carried  on  by  sea-going  vessels  of  about  350  to  400  tons,  and 
steamers  of  from  15  to  300  tons.  Considerable  commerce  is  carried  on  by  pole  boats 
and  rafts  of  which  no  account  whatever  could  be  obtained. 

BBfPLOT^S. 

Much  credit  is  due  Mr.  C.  J.  Banta,  timekeeper,  for  his  usual  efficient  and  neat 
work. 

Mr.  J.  D.  Mavo,  master  machinist,  in  charge  of  all  United  States  nuichinery  under 
this  office,  has  been  especially  faithful  and  successful  in  the  discharge  of  his  duties, 
and  he  is  recommended  as  an  excellent  machinist  and  a  thorougluy  good,  reliable 
runner  of  marine  machinery. 

Very  respectfully,  your  obedient  servant, 

Beid  Whi'tfokd. 
Capt.  Frkdeiuc  V.  Abbot, 

Corp9  of  Engineers,  U.  8.  A, 


COMMEBCIAL  STATI81ICS. 


Airival  and  olearai^oes  of  vesseU  and  commeroe  at  Georgetown,  S,  C,  from  Janum'9  U 
1888,  to  Decentber  SI,  1890. 


ABBXVED. 

• 

Coaetwise. 

Foreign  ports. 

Total. 

Year. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888.... 
1880.... 
1800.... 

352 
365 
385 

124, 155 
128, 705 
105,785 

2,818 
2,920 
3,150 

2 
2 
6 

479 

424 

1,346 

14 
10 
42 

1 
1 
1 

81 
148 
106 

8 
7 
6 

355 
368 
892 

124,715 
129,278 
167,237 

2,840 
3.118 

CLEA£ED. 


1888.... 

342 

121.715 

2,735 

8 

1,835 

55 

1 

81 

8 

851 

123,681 

2.»» 

1889... 

357 

126,965  1 

2,  85(5 

(i 

I,41M 

■15 

1 

149 

7 

;j64 

128,608 

2,«» 

1890.... 

372 

im»,  458  1 

3.0GU 

9 

J,'J78  j 

oa 

' 

'•i&b 

13 

383 

162.791 

X\& 
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Tear.         . 

Yalne  of  ex- 
ports. 

Valaeonm- 
ports. 

Batief) 
collected. 

1888 

$8,125,000 
3, 285, 000 
8,464,000 

12,750,000 
2,975,000 
8, 175, 000 

$32.44 

1889          .             

1880  

60.54 

Total 
Total 
Total 


1888 $6,876,000 

1889 6,240,000 

1890 6,629,000 

B.  O.  Bush. 


Ma. 

IMPROVEMENT  OP  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA* 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examinatioiu  see  page  1102,  Animal  Bei>ort  for  1887. 
For  map  of  river,  see  page  1198,  Annual  Eeport  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
and  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
X>ortion  of  the  river  between  Lumberton  and  the  North  Oarolina  line 
was  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bndge  near  Lumberton.  In  South  Carolina  the  river  is 
crossed  by  two  bridges  without  draws.  The  Enterprise  Land  and  Lum- 
ber Oomt^any  had  a  charter  allowing  them  to  control  the  navigation  of 
the  river  and  the  right  to  improve  it. 

PLAN  OP  IHPBOVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000.  Ko  work  was  to  be  done  on 
this  river  until  the  charter  of  the  Enterprise  Land  and  Lumber  Com- 
pany was  transferred  to  the  United  States  free  of  cost. 

WORK  PRIOR  TO  JUNE  30,  1890. 

Several  papers  transferring  the  charter  rights  of  the  Enterprise  Land 
and  Lumber  Company  were  offered  by  the  company,  but  were  found  to 
be  defective  in  form  by  the  Department  of  Justice.  On  June  30, 1890, 
the  last  transfer  paper,  which  had  been  made  out  by  one  of  the  officers 
of  the  Department  of  Justice,  had  not  been  returned  signed.  No  work 
had  been  done  on  the  river,  but  a  plant  had  been  constructed.  The 
parties  oi>erating  the  low  bridges  in  North  Carolina  had  begun  work  on 
their  draw-spans,  but  had  not  finished  them.  A  stadia  survey  of  the 
river  from  Lumberton  to  its  mouth  had  been  made. 
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WORK  OF  PAST  YEAR. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  have  pro- 
vided satisfactory  draw-spans.  The  bridges  at  Griffins  and  Mathews 
have  been  discontinued.  The  bridge  at  Phillips  will  be  provided  witli 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
necessary  funds.  The  river  was  quite  thoroughly  cleared  by  plant 
owned  and  operated  by  the  United  States  for  a  width  of  40  feet  and 
depth  of  3  feet  ^t  low  water  between  points  no  miles  and  71  miles  above 
the  mouth.  The  average  ^st  of  removing  obstructions  from  the  chan- 
nel was  63  cents  each:  overhanging  trees,  etc.,  removed  from  the  banks, 
cost  43  cents  each.  For  details  of  work  done,  reference  is  made  to  the 
appended  report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  -partm 
and  maintaining  the  efficiency  of  the  plant 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the  year. 
A  large  saw,  planing,  and  shingle  mill,  with  a  capacity  of  1 40,000  feet  of 
lumber  a  day,  has  been  constructed  on  the  river  at  Bee  BlufT.  During 
the  year  freights  passing  over  this  stream  have  aggregated  5,100  tons. 

With  the  balance  of  $4,356.94  on  hand  July  1, 1891,  snagging  wiU  be 
continued  as  far  as  the  funds  will  admit,  removing  the  worst  obstruc- 
tions first. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  QeoT|retoini 
is  the  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  if6dM 

For  this  improvement  the  following  appropriations  have  been  made: 

*  By  act  of  Congress — 

Of  August  U,  1888 $5,0(» 

Approved  September  19, 1890 5,000 

Total 10,  (W 

Total  expenditures,  including  June  30, 1891,  $5,643.06. 
The  following  x)apers  accompany  this  report: 

Report  of  Mr.  field  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  yearns  Annual  Report  for  Waccamaw  River. 

Money  statement. 

July  1, 1890,'balanoe  unexpended $2^  884. 2S 

Amount  appropriated  by  act  approved  September  19, 1890 6, 000. 00 

7,884^ 
June  30, 1891,  amount  expended  dnring  fiscal  year 8^527.39 

July  1,  1891,  balance  unexpended 4,^.^ 

July  1, 1891,  outstanding  liabilities S00.10 

July  1, 1891,  balance  available 4^066.8* 

[*  Amount  ^estimated)  required  for  completion  of  existing  project ^ .    2S,  000. 00 

xpendedinfisca^  "      ^        '^ 

I  requirements  ' 


{Amount  (estimated)  required  for  completion  ot  existing  project as,  OW. w 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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repobt  of  mr.  beid  whitford,  assistaih'  engineer. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  June  SO,  1891, 
Captain  :  I  have  tho  honor  to  make  the  following  report  of  operations  on  Lnmber 
River,  North  and  South  Carolina,  for  fiscal  year  ending  June  30, 1891 : 


Snagging  and  clearing  banks  were  begun  at  Lumberton,  N.  C,  the  head  of  navi- 
gation, at  a  point  71  miles  above  the  mouth  of  the  river,  August  13, 1890,  by  United 
States  hand  holster  and  hired  labor.  The  following  obstructions  have  been  removed, 
roughly  clearing  banks  and  channel  to  an  approximate  width  of  40  feet  and  depth 
of  8  feet  at  low  water : 

From  the  channel:  logs,^l,231;  stumps,  167;  large  snags,  1,036;  small  snags,  66^ 
cords.    From  the  banks:  trees  cut,  3,4'/2;  brush  cut,  226f  cords. 

Tha  work  has  been  carried  on  between  points  71  miles  and  0.25  mile  above  the 
mouth  of  the  river.  Of  the  total  amount  expended  five-tenths  were  used  on  channel 
and  five-tenths  on  banks.    Each  obstruction  cost,  approximately,  51  cents. 

REMARKS. 

It  is  respectfully  recommended  that  work  be  continued  as  heretofore.  Much 
more  will  be  required  to  place  the  river  in  proper  condition  for  safe  steamboat 
navigation. 

One  water  gauge  was  kept  on  the  river  till  January  1, 1891,  and  then  dlBcontinued. 

COMMERCE. 

Such  statement  as  could  be  obtained  is  given  below.  It  was  collected  by  B.  T. 
Daggett,  overseer^  who  made  special  trips  up  and  down  the  river^  imder  orders 
from  this  office,  visiting  the  principal  shipping  points  and  soliciting  information  on 
^e  subject  from  the  most  prominent  business  men. 

StaUmmU 


Articles. 

Qiumtity. 

Value. 

Timber.  3  000  aticka 

iL 

2V)fW. 
i,600 
100 
600 

$12,600 
2.000 
25,000 

Fertiliser 

Oi^iMiral  merohandise 

Total 

5,100 

89,000 

The  commerce  has  been  carried  on  by  pole  boats  and  timber  rafts,  as  all  the  bridges 
over  the  river  are  not  yet  supplied  with  draw  openings  to  admit  of  steamboat  navi- 
gation, two  of  them  having  been  so  provided,  namtuy,  at  Fair  Bluff  and  Ivy  Bluff, 
»,  C.  Last  year  there  was  no  commerce  on.  the  river.  It  has  therefore  increased  by 
about  5.100  tons.  • 

The  shipments  to  and  from  Lnmberton,  K.  C,  by  railroad  consist  of  about  1,500 
barrels  spirits  turpentine,  7^000  barrels  of  rosin,  6,000  bales  of  cotton,  300  barrels 
tar,  and  900  carloads  of  general  merchandise.  To  and  from  Fair  Blufl',  another  town 
on  the  river,  the  shipments  are  about  the  same  by  railroad  as  to  Lumberton. 

To  and  from  Nichols,  the  only  other  town  near  tho  riyer,  distant  about  1  mile, 
the  shipments  are  about  2,700  bales  cotton,  1,200  barrels  spirits  turpentine,  6,000  bar- 
rels rosin,  and  2,900  tons  general  merchandise.  The  aggregate  exports  and  imports 
by  rail,  according  to  the  above,  amount  to  19,975  tons,  valued  at  aoout  1,205.200. 

The  Messrs.  Butters,  of  Michigan,  have  bnUt  and  put  in  operation  at  Bee  Bluff,  on 
the  river,  one  of  the  largest  saw  and  shingle  mills  in  the  South.  They  have  two 
small  steamers  in  use  for  towing  logs. 

KMPLOTtS. 

Mr.  B.  T.  Daggett,  overseer,  deserves  credit  for  the  efficient  and  economical  man- 
ner of  managing  the  field  work.  He  has  been  well  assisted  by  Mr.  J^  T.  Haywood, 
snboverseer. 

Very  respectfully,  your  obedient  servant, 

Bbid  Whitford, 
Auiaiani  Engineer, 
Gapt.  Frederic  V.  Abbot, 

Corp9  of  Engineers,  U,  S,  A, 
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M  3. 

IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 
BEFERENOB  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1111,  Annual  Bex)ort  for  1«S87. 
For  map  of  river,  see  page  1214,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  much  obstructed  by  ^nags  and  overhanging  trees,  and 
in  places  was  divided  into  several  branches,  in*  neither  of  which  there 
was  a  good  channel,  and  by  ten  bridges  without  draws. 

PLAN  OP   IMPROVEMENT. 

It  is  proposed  to  snag  the  river  and  close  unnecessary  branches,  pnv 
yiding  for  steamboat  navigation  up  to  the  mouth  of  Lumber  Biver  and 
pole-b>at  navigation  thence  to  Inttie  Bock,  at  an  estimated  cost  of 
$50,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between*  points  no  miles  and  113  miles 
above  the  mouth;  2,367  obstructions,  consisting  of  logs,  snags,  etc., 
having  been  taken  from  the  channel,  and  3,110  overhanging  trees,  etc., 
having  been  cut  from  the  banks. 

WORK  OP  PAST  TBAR. 

The  river  was  quite  thorouglily  cleared  by  plant  owned  end  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water,  between  points  no  and  30}  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  from  the  channel  was  63  cents  each;  over 
hanging  trees,  etc.,  removed  from  the  banks  cost  23  cents  each.  For 
details  of  work  done  and  commercial  statistics  reference  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  showed 
marked  ability  in  directing  and  controlling  the  working  party  and  main- 
taining the  efficiency  of  the  plant. 

"rej  marks. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year,  and  a  steamer  has  run  somewhat  irregularly  part  of  the 
time.  Parties  using  the  river  report  much  benefit  from  the  work  done 
by  the  United  States. 

With  the  balance  of  $2,861.59  on  hand  July  1, 1891,  snagging  will  be 
continued,  the  worst  obstructions  being  removed,  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  4,614  tons. 

This  river  is  tributary  to  the  collection  district  of  Georffetown,  8.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  $60.&(. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

OfAugustll,  1888 $5,000 

Approved  September  19, 1890 6,000 

Total mOOO 
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Total  expenditures,  including  June  30, 1891,  $7,138.41, 
The  following  paper  accompanies  this  rejMjrt: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  farnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  gtaiement 

Jnly  1, 1890,  balance  unexpended $417.22    • 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5,417.22 
June  80, 1891,  amonnt  expended  daring  fiscal  year 2, 555. 63 

Jnly  1, 1891,  balance  unexpended 2,861.59 

Jnly  1, 1891,  outstanding  babilities 279.32 

July  1, 1891,  balance  available 2,582.27 

!  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended^in  fiscal  year  endinjr  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BBPOBT  OF  MR.  RBID  WHITFOBD,  ASSISTANT  ^NOINXBR. 

UinivD  Statbs  Enginbieb  Officb, 

Qeorget&wn,  8.  C,  June  SO,  1891, 
Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  Little 
Pedee  River,  8.  C,  for  fiscal  year  ending  June  30, 1891 : 

WORK. 

Snagging  and  clearing  banks  were  continued  by  United  States  holster  and  hired 
labor.  The  foUowin^  oDstructions  have  been  removed,  roughly  clearing  banks  and 
cJbannel  to  an  approximate  width  of  40  feet  and  depth  of  3  feet,  at  low  water. 

From  the  channel:  Logs,  823  ;  stumps,  468;  large  snags,  407;  small  snags,  44f 
cords.    From  the  banks:  trees  cut,  l,89o;  brush  cut,  llOf  cords. 

Work  was  carried  on  between  points  no  miles  and  30^  miles  above  mouth  of  river. 
Of  the  total  amount  expended  seven-tenths  was  used  on  the  channel  and  three-tenths 
on  the  banks.    Each  obstruction  cost  approximately  42  cents. 

RBMABX0. 

The  river  has  been  very  much  imnroved  by  the  United  States  work,  as  those  run- 
ning boats  state.  There  is  still  mncn  left  to  be  done  before  the  channel  is  thoroughly 
cleared  of  obstructions.  One  water-gauge  was  kept  on  river  till  January  1,  ^Ol, 
and  then  discontinued. 

,  RBCOMMBNDATION8. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  continued  till 
a  thoroughly  cleared  channel  be  completed  from  its  mouth  to  Little  Rock,  the  head 
of  navigation*  * 

COMMERCE. 

The  following  statement  was  made  up  by  information  furnished  by  H.  L.  Buck, 
J.  £.  Dttsenbury  &  Co.,  S.  J.  Hennery,  and  other  business  men  near  the  river: 
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Cammereial  statistics. 


Articlwi. 

QiunUty. 

Taloe. 

OirrWABD  FBEIOHTB.      * 

Soflln, 8,920 bAir&Li ...r., ....^ 

Tons, 

686 

77 

78 

8,800 

16 

$6,m 

Rnlritfi  tammtJiiffL  408  bum^lii ,.... 

8,180 
15.900 

Cotton,  SlObalee 

TontimtM^,  ?,??ftOfttlckt ..,......, , 

9,240 

Rhln^lMi.  84.000 

2tO 

HTWASD  rBBIOBTB. 

Gfluml  iDfiiroliaiidiM 

4.156 
456 

39,03(1 
13,740 

Total 

4,614 

62,76) 

This  showa  an  increase  of  1,853  tons  over  last  year.  The  commerce  has  been  car- 
ried on  by  one  steamer  of  80  tons,  pole  boats,  and  rafts.  One  new  line  of  poleboat^ 
has  been  added. 

EMPLOY^. 

Mr.  J.  W.  Harllee,  overseer,  S.  M.  Stevenson,  engine  driver,  and  J.  P.  Rnmley. 
timekeeper,  have  been  very  faithful  m  the  discharge  of  their  dnties.  Especially  is 
credit  due  Overseer  Harllee  for  this. 

Very  respectfully,  your  obedient  servant, 

Rkid  Whitpord, 
Assistant  Sngimeer. 
Capt.  Frbderic  V.  Abbot, 
Corps  of  Engineers^  CT.  8,  A. 


M  4. 

IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS.  . 

For  preliminary  examination,  see  pa^e  753,  Annual  Report  for  1873. 
For  special  description,  see  page  845,  Annual  Report  for  1880,  and  page 
723,  Annual  Report  for  1879.  For  map  of  river,  see  page  1180,  Annual 
Report  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  dangerously  obstructed  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miJ«»s 
above  the  mouth.  Those  drawing  3^  feet  at  low  water  could  get  -^ 
miles  further  up,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  miles 
from  the  mouth.' 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigation  to 
Smith  Mills,  and  a  3 J-foot  navigation  to  Gheraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth  since  June  30, 1884,  4,610  obstructions,  consisting  oi 
logs,  snags,  etc.,  having  been  taken  from  the  channel,  and  9,260  over 
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haaiging  trees,  etc.,  haying  been  cut  firom  the  banks.    Before  June  30, 
1884,  the  records  are  not  detailed  enough  to  give  exact  figures. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  80  feet  and  a  depth  of  9  feet  at  low 
water,  between  i)oints  no  miles  and  50  mUes  above  the  mouth,  and  for 
a  width  of  80  feet  and  depth  of  4  feet  at  low  water  between  points  50 
miles  and  172  miles  above  the  mouth.  The  average  cost  of  removing 
obstructions  firom  the  channel  was  $1.46  each;  overhanging  trees,  etc., 
removed  firom  the  banks  cost  $1  each.  For  details  of  work  done  and 
commercial  statistics,  reference  is  made  to  the  report  of  my  assistant 
engineer,  Mr.  Eeid  Whitfordj  who  has  shown  marked  ability  in  direct- 
ing and  controlling  the  working  party  and  maintaining  the  efficiency  of 
the  plant. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  ffver  during 
the  year.  Parties  using  the  river  report  much  benefit  firom  the  work 
done  by  the  United  States.  With  the  balance  of  $9,460.98  on  hand 
July  1, 1891,  snagging  will  be  continued,  the  worst  obstructions  being 
removed  first.  During  the  year  the  fireight  passing  over  this  iJtream 
has  aggregated  62,344  tons.  i 

This  liVer  is  tributary  to  the  collection  district  of  Georffetown,  8.  C.  Georgetown 
is  itfi  port  of  entry.    Amount  of  duties  collected  in  the  cfuendar  year  of  1890,  $60.54. 

For  this  improvement  the  following  appropriations  have  been  made*. 

By  act  of  Congress— 

Approved  June  14. 1880 $7,000 

Approved  March  3, 1881 6,000 

Passed  August  2, 1882 6,000 

Approved  July  6, 1884 8,000 

Approved  August  5, 1886 20,000 

(3  August  11, 1888 20,000 

Approved  September  19, 1890 12, 500 

Total 79,500 

Total  expenditures,  including  June  30, 1891,  $70,039.02. 
The  following  papers  accompany  this  report: 

BeiM>rt  of  Mr.  Beid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  the  appendix  of  the  report  of  this  year  for  Waccamaw 
River. 

Money  statement. 

July  1, 1880,  balance  unexpended «    $3,158.21 

Amount  appropriated  by  act  approved  September  19, 1890 #^    12, 500. 00 

15,658.21 
June  80, 1801,  amount  expended  during  fiscal  year 6>  197.23 

July  1, 1891,  balance  unen>ended 9,460.98 

July  1, 1891,  outstanding  fiabihties 466.67 

July  1, 1891,  balance  available 8,994.31 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 500. 00 
Amount  uiat  can  be  prontabl  v  expended  in  fiscal  year  endms  J  une  30, 1893    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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BSPORT  OF  MR.   REID  WHITFORD^  AS9I8TAKT  KNOINSKIU 


United  States  ENGnnsBR  Office, 

Georgetaum,  8.  C.  June  SO,  1891, 


Captain:  I  hftve  the  honor  to  make  the  following  report  of  operations  on  Great 
Ddee  River,  South  Carolina,  for  fiscal  year  ending  June  90, 1891. 


Pedee 


WORK. 


Snaffpng  and  clearing  banlcs  continued  by  United  States  steam  hoister  and 
hired  labor.  The  following  obstructions  have  been  removed,  roughly  clearing  banks 
and  channel  to  an  approximate  width  of  80  feet  and  depth  of  3  feet  at  low  water: 

Fiwn  the  channel :  Logs,  648 ;  stumps,  71 ;  large  snags,  361 ;  small  snags,  2  cords. 
From  the  banks:  Trees  cut,  1,034;  brush  out,  20  cords. 

Work  has  been  carried  on  between  points  27  miles  and  166  miles  above  mouth  of 
river. 

Of  the  total  amount  expended  six-tenths  were  used  on  channel,  and  four-tenths  on 
banks.    Each  obstruction  cost  approximately  $1.28. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  during 
the  winter. 


REMARKS. 


Hie  improvement  of  the  river  by  the  United  States  work  has  been  decided,  as  cap- 
tains of  nver  steamers  and  others  in  a  position  to  know  freely  state.  Three  water 
gauges  were  kept  until  January  1, 1891,  and  then  diaoontinued. 


RBCOMMENDATIONB. 


It  is  respectfully  recommended  that  the  same  character  of  work  be  carried  on  till 
a  tlioroughly^cleared  chaunel  be  completed  from  mouth  of  river  to  Cheraw. 


COMMERCE. 


Hie  following  statement  was  obtained  by  Mr.  J.  C.  Tamplet,  timekeeper,  who.  act- 
ing under  orders  fr«m  this  ofiSce.  visited  all  the  principal  shipping  and  receiving 
places  along  the  river,  and  from  mem  collected  the  figures  given: 

StatemmiU 


Articlos. 


Qiiaatity. 


ValoA. 


OtTTWABD  FREIGHTS. 

Cotton,  6,926  bales 

ClMarice,  16,342  barrels 

Bongh  riee.  83,000  bushels 

Bosin,  85,800  barrels 

Gtoirita  torpentine,  4,014  barrels 

express  shinffles,  6  706,067 

Cypress  lumber,  8,000,000  feet 

Cypress  loffSj^,647  feet 

wood,  ooroL  926  oords 

Hides,  wool,  staves,  eto 

mWABD  rBKIOHTB. 

GcMral  meieluuidlBo 

OMal 


Tont. 

♦1,488 

2,656 

1,827 

6,265 

662 

8,868 

6,250 

33.  gl 

226 

260 


66,782 
6.662 


we,  300 
266,558 
108,750 

60,120 
80, 3W 
53,640 
4LO0O 

5fi3 
7,500 


983.880 
388,450 


62,844 


1,967,330 


of  approximately  8,336  tons  over  that  j;iven  in  1890.    Com- 
L  by  sea-goiuff  scho 


This  shows  an  increase  of  f  _  _ 
meroe  has  been  carried  on  by 'sea-goins  schooners  of  250  to  dOCT  tons,  and  tugboats 
to  Port  Harrelson  and  Smith  Mills,  and  the  steamers  Santee,  Merchani,  and  John  M» 
CoZe  to  Cheraw,  the  head  of  navigation. 

Thare  has  been  one  new  steamboat  line  of  transportation  established. 
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EMPLOY^. 

Mt.  Homer  Jacobs,  overseer:  Mr.  John  R.  Smith,  engine  driver,  and  Mr.  J.  C.  Tam- 
plet,  timekeeper,  deserve  credit  for  faithful  and  effloient  services. 
Very  respectfully,  your  ohedient  servunt, 

Reid  Whitford. 
Aangtoni  Bngtn^er. 
Capt.  Frederic  V.  Abbot, 

Qfrpe  of  JEngineen,  U.  8.  A, 


M5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliininary  examination,  see  page  1109  Annual  Bepoit  for  1887. 
For  map  of  river,  see  page  1204  Annu^  Beport  for  1890. 

ORIGINAL  CONDITION. 

This  creek  is  really  the  southern  month  of  Lynch  Biver.  Its  upper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN   OF  IMPROVEMENT. 

The  project  provides  for  closing  the  northern  mouth  of  Lynch  Biver 
and  thorougUy  snagging  Glark  Creek,  at  an  estimated  cost  of  $7,500. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  first  3  miles  from  the  mouth  was  quite  thoroughly  cleared  of  ob- 
structions for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water.  The 
remaining  three-fourths  of  a  mile  was  roughly  worked  over.  The  last 
590  feet  next  to  Lynch  Biver  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  wide  was  all  that  could  be 
provided  with  the  money  on  hand,  and  this  was  so  shoal  that  it  could  only 
be  used  during  freshets.  One  thousand  and  seventy-four  obstructions, 
consisting  of  logs,  snags,  etc.,  were  taken  from  the  channel,  and  230 
overhanging  trees,  etc.,  were  cut  from  the  banks.  A  survey  of  the 
creek  was  made. 

WORK  OF  THE  PAST  YEAR. 

1^0  work  has  been  done  during  the  year  as  the  creek  has  remained 
high  most  of  the  time,  and  the  appropriation  is  so  small  that  it  is  neces- 
sary to  do  the  work  at  dead  low  water  in  order  to  derive  any  ben^t 
from  it. 

REMARKS. 

With  the  balance  of  $2,261.68  on  hand  July  1, 1891,  snagging  will  be 
continued,  th^^  worst  obstmctions  being  removed  first  No  freight  has 
passed  over  the  creek  during  the  yeai-,  and  none  can  be  expect^  until 
the  improvement  can  be  pushed  all  the  way  through.  • 

This  creek  is  tribntarj'  to  the  coUectiuii  district  of  George  to  wu,  S.  C.  George- 
town is  the  port  of  eutry.  Amount  of  duties  collected  in  the  calendar  year  of  1^, 
$60.54. 
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For  tiiis  improvement  the  following  appropriations  hare  been  made: 

By  act  of  Congress — 

Of  August  II,  1888 «%800 

Approved  September  19,  1890 2,500 

Total 6,000 

Total  expenditures,  including  June  30, 1891,  $2,738^2. 

Tbe  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer.  •    . 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Beport  for  Waocamaw  Biver. 

Money  statement. 

July  1, 1890,  balance  unexpended $96.07 

Amount  appropriated  by  act  approred  September  19, 1890 2, 600. 00 

2,596.07 
June  30,  1891,  amount  expended  during  fiscal  year 374.39 

July  1, 1891,  balance  unexpended 2, 261. 68 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rkport  of  mr.  reid  wmtford,  assistant  engineer. 

United  States  Engineer  Office, 

G^argeiaum,  S,  C,  June  SO,  1891. 
Captain:  I  have  the  honor  to  make  the  following  report  relative  to  Clark  Creek, 
South  Carolina,  for  fiscal  year  ending  to-day : 

WORK. 

Owing  to  continuous  liigk  water  nothing  has  been  done  under  the  appropriation 
of  September  19,  1890.  Tne  amount  available  being  so  small  a  favorable  staffe  of 
water  for  advantageous  work  had  to  be  awaited  in  order  that  the  best  results  might 
be  obtained  for  the  least  amount  expended.  It  is  thought  that  during  the  present 
summer  and  coming  fall  the  water  will  be  sufficiently  low  to  permit  snaggmg  and 
bank  trimming  to  be  carried  rapidly  on  in  a  most  beneficial  maimer. 

'  REMARKS. 

The  creek  when  once  fairly  opened  will  be  of  great  convenience  to  the  people 
living  on  Lynch  River,  of  which  Clark  Creek  is  the  beat  outlet  into  the  Great  re- 
dee  Kiver.  Theri^  is  much  valuable  timber  and  fertile,  well-cultivated  land  along 
Clark  Creek  and  Lynch  River. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  the  work  of  snagging  and  clearing  banks  be 
continued  till  an  unobstructed  channelway  be  provided.  In  addition  to  this  a 
timber  dam  be  built  across  Lynch  River  to  keep  out  the  drift  which  enters  that 
river  firom  the  Great  Pedee  during  freshets. 

COMMEUCH. 

There  is  some  through  the  creek  at  intervals  during  the  year,  when  the  water  is 
sufficiently  high  to  allow  timber,  rafts,  and  pole  fiats  loaded  with  naval  stores  to 
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float  over  the  log-Jams  in  the  creek.    Jofit  how  mach  it  amoants  to  no  account  could 
be  obtained^  and  no  reliable  estimate  formed. 


BMPLOYi&S. 

There  has  been  no  one  employed  daring  the  year,  bat  there  is  no  better  place  than 
tills  to  say  that  Mr.  William  Alden  James,  clerk,  deserves  special  mention  for  his 
most  efficient  and  valuable  assistance  in  the  efforts  made  to  carry  out  yoor  orders 
concerning  all  works  in  local  charge  of  this  office. 
Very  respectfully  your  obedient  servant, 

Reid  Whitfobd, 
A$9iitant  JSngineer. 
Capt.  Fredkric  V.  Abbot, 
Corj)8  of  Engineers,  U.  8,  A, 


M6. 

IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 
EEFBRBNOE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Bex>ort  for  1887. 
For  map  of  river  see  page  1202,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees,  and 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  creek  for  steamboats  fh>m  its 
mouth  to  Williams  Landing,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  creek  was  snagged  between  points  13  miles  and  no  miles  above 
the  mouth,  741  obstructions,  consisting  of  logs,  snags,  etc.,  having  been 
taken  from  the  channel,  and  3,310  overhanging  trees,  etc.,  having  been 
cut  from  the  banks.  The  parties  operating  the  Mingo  Bridge  had  put 
in  a  draw  span. 

WORK  OF   PAST   YEAR. 

The  creek  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  4  feet  at  low 
water,  between  iwints  no  miles  and  13  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  from  the  channel  was  11.08  each; 
overhanging  trees,  etc.,  removed  from  the  banks  cost  $0.27  each.  For 
details  of  work  done  and  commercial  statistics  reference  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  showed 
marked  ability  in  directing  and  controlling  the  working  party,  and 
maintaining  the  etliciency  of  the  plant. 
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BEKABKS. 

No  new  transportation  lines  have  been  established  on  this  creek  dur- 
ing the  year.  Parties  using  the  creek  report  much  beneflt  firom  the 
work  done  by  the  ITnited  States. 

With  the  balance  of  13,077.67  on  hand  July  1, 1891,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  42,875  tons. 

This  oieek  is  tributary  to  the  ooUection  distriot  of  Oeorffetowiii  8.  G.  Georgetown 
is  its  port  of  entry.    AnLount  of  dnties  collected  in  the  oiQendar  year  of  1890,  tGO.54. 

For  this  improvement  the  foUowing  appropriations  have  been  made: 

By  act  of— 

Congress  of  August  11,  1888 $5,000 

Congress  approved  September  19,1890 5,000 

Total 10,000 

Total  expenditures,  including  June  30, 1891,  $6,922.33 
The  following  papers  accompany  this  report: 

!Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  bythe  collector  of  Gkiorge- 
town,  S.  0.,  see  this  year's  Annual  Beport  for  Waccamaw  Biver. 

Money  statement. 

Jaly  1, 1890,  balance  unexpended $1,068.28 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

6,068.28 
June  30, 1891,  amount  expended  during  fiscal  year ^  990.61 

July  1, 1891,  balance  unexpended 8, 077. 67 

July  1, 1891,  outstanding  liabilities 259. 32 

J uly  1, 1891,  balance  available : 2, 818. 35 

{Amount  restimated)  required  for  completion  of  existinfi^  project ^,  000. 0() 
Amount  tnat  can  be  profitably  expended  in  fis<'al  year  endiuff  June  30, 1893      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   REIB  WmTFORD,   ASSISTANT  ENOimSER. 

United  States  Engineer  Officb, 

Georgetown,  S,  C,  June  SO,  1S92, 
Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Mingo 
Creek,  South  Carolina,  for  fiscal  year  ending  June  30,  1891 : 

WORK. 

Snae^g  and  clearing  banks  were  continued  by  United  States  hand  holster  and 
hired  labor.  The  following  obstructions  have  been  removed,  quite  thoroughly  clear- 
ing the  banks  and  channel  to  an  approximate  width  of  40  feet  and  depth  of  4  feet  at 
low  water: 

From  the  channel :  Logs,  537 ;  stumps,  248 ;  larse  snags,  257 ;  small  snags,  27  cords. 
From  the  banks:  Trees  out,  2,412;  brush  cut,  444  cords. 

Work  has  been  carried  on  between  points  no  mil<^s  and  13^^  miles  above  mouth  of 
rreek.  Of  the  total  lunount  expended  six-touths  were  used  on  channel  and  four- 
tenths  were  used  on  banks.    Each  obstruotiou  cost>  approximately,  $0.49. 
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BEMABK8. 


Tlie  improveineut  made  in  the  navigation  of  the  creek  has  been  very  great,  as 
those  in  a  position  to  know  freely  state. 


RECOMMENDATIONS. 

It  Ik  respectfiilly  reoommeuded  that  the  same  character  of  work  be  carried  on  till 


spec 

my 


a  thoTonghly  cleared  channel  be  completed. 


COMMBRCB. 

The  accompanying  letter  and  statement  from  Messrs.  F.  Rhem  &  Sons  on  this 
subject  explain  themselves.  The  above-mentioned  firm  controls  a  large  portion  of 
the  commerce  on  the  creek,  and  are  in  a  position  to  know  more  about  the  value  of 
the  exports  and  imports  than  any  other  persons.  The  commerce  has  been  carried  on 
by  one  steamer  of  100  tons,  and  a  number  of  pole  boats^  rafts,  etc.  The  total  freights 
carried  have  increased  by  about  13,302  tons  over  last  year.  There  has  been  no  new 
line  of  transportation  established,  but  those  running  have  made  more  trips. 

BHPLOY&9. 

Mr.  F.  A.  Haddock,  overseer,  and  Mr.  J.  D.  Sturgeon,  timekeeper,  have  shown  their 
usual  zeal  and  efficiency  in  the  discharge  of  theix  duues. 

COMMBBCIAL  STATISTICS. 

Rhbms,  S.  C,  May  /,  1S91, 
Drab  Sir:  We  give  you  below  a  statement  of  the  commerce  of  "Mingo  Creek," 
South-Carolina,  from  May  1,  1890,  to  May  1,  1891,  showing  the  exports  and  imports. 
Ton  will  readily  see  from  reference  that  the  continued  improvements  are  still  increas- 
ing the  exports  and  imports.  While  there  is  yet  a  large  amount  of  work  to  be  done 
)>efore  completed,  the  steamers  and  other  boats  have  had  a  successful  year,  getting 
heavy  freights  both  ways. 

We  can  truly  say  that  Mr.  F.  A.  Haddock  und  his  assistant,  Mr.  J.  D.  Sturgeon, 
are  doing  good  work  and  are  faithful  servants. 
Yours,  very  respectfully, 

F.  Rhem  <&  Sons. 
Mr.  Rkid  Whitford, 

U,  S,  Assistant  Engineer. 

Exports  and  imparts. 


Articles. 


Spirits  turpentine,  11,000  barrels 

Rosin,  66,000  barrels 

Crude  tarpentine,  5,000  barn-ls  ... 

Wood,  6,000  cords 

Staves,  350,000 

fi<K>p  poles,  50,000 

Cotton,  4,500  bales 

Shingles,  600,000 

Other  produce  including  wool 

Lumber,  croHH-tios,  etc 


QnanUty.     Value. 


Tans. 

2,750 

11,560 

1,000 

6,000 

700 

50 

1,1  i'l 

300 

400 

12,000 


$220,000 

145.000 

25,000 

15,000 

1,400 

5.000 

202.500 

5,000 

20,000 

60,000 


Total  . 


35, 875         e»H.  MUO 


General  merohandise  brought  up . 
Total 


Excess  of  exports,  $348,900. 

Very  respectfully,  your  obedient  servant, 


(•apt.  Frkd>ikic  V.  Abiiot, 

Corps  of  EtHftMrvrSf  U.  S,  A, 

ENG  91 92 


7,000 


42,875 


350, 000 


1,048,900 


Rkid  Whitford, 
Assistant  Enffineer, 
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IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE   TO  PAST  REPORTS. 

For  description  of  river  see  page  916,  Annual  Report  for  IS81 
new  project  see  page  1184,  Annual  Report  for  1889.  For  iDai>  < 
see  page  1186,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

This  river  was  considerably  obstructed  at  all  stages  of  water  by  i 
togs  and  snags.  Its  bar  entrance  was  narrow,  crooked,  and  sli 
with  only  about  4  feet  of  water  at  low  tide.  Four  steamers  and 
small  vessels  were  then  running  upon  portions  of  the  river. 

PLAN  OP  IMPROVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good 
through  Mosquito  Creek  to  Winyaw  Bay,  by  deepening  and  strai^ 
ing  tins  creek  to  50  feet  width  and  7  feet  depth  to  secure  7-foot  ii? 
tion  in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and  t 
5-foot  navigation  23  miles  farther,  to  the  head  in  the  Congaie^ 
Wateree  Rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  i 
Canal,  which  has  been  completed  30  foot  wide  and  3  feet  deei), 
timber  route ;  cutting  a  new  canal  between  Estherville  and  Minim  ( 
large  enough  for  river  steamers,  and  snagging  the  entire  river, 
estimated  cost  of  $350,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through 
quite  Creek  to  Winyaw  Bay  had  been  made;  the  excavation  amou 
to  201,038  cubic  yards.    • 

WORK  OF  PAST  YEAR. 

A  small  amount  of  snagging  was  done  upon  the  river  proper 
badly  obstructed  bend  by  plant  owned  and  operated  by  the  Un 
States.    The  average  cost  of  removing  obstructions  was  84  cents. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Creek  b€ 
under  conlxact  with  Mr.  Louis  S.  Ehrich,  of  Georgetown,  S.  C.  A 
doing  considerable  work  he  asked  and  was  gi-anted  permission  to 
pend  operations  in  order  to  enable  him  to  make  some  improvements 
alterations  in  his  dredge.  At  the  end  of  the  year  they  were  about  d 
pleted,  and  dredging  will  soon  begin  again. 

Work  on  the  flood  gate  in  the  old  Mosquito  Creek  Canal  was  be^ 
and  nearly  completed  at  the  close  of  the  fiscal  year. 

For  details  of  work  done  and  commercial  statistics  reference  is  m\ 
to  the  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  ] 
shown  marked  abiUty  and  zeal  in  conducting  the  work. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  duri 
the  year.  Parties  using  the  river  report  much  benefit  from  the  wc 
done  by  the  United  States. 
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With  the  balance  of  $26,890.88  on  hand  July  1, 1891,  dredguig  will 
be  continued  upon  the  EstherviUe-Mluim  Greek  route:  the  flood  gate 
will  be  completed  in  the  Mosquito  Greek  Canal,  and  some  further 
snagging  may  be  done  on  the  river  proper,  if  it  shall  seem  to  be  required 
by  the  l^t  interests  of  navigation. 

During  the  year  the  freight  passing  over  this  stream  has  aggregat.ed 
100,255  tons. 

This  riyer  is  tributary  to  the  coUectiou  district  of  Georgetowu,  8.  C.  Georj<e- 
town  is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  1^), 
$60.54. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3,  1881 $22,000 

Passed  August  3,  1882 20,000. 

Approved  July  15,  1884 15, 000 

Approved  August  5,  1886 18,750 

of  August  11, 1888 24,000 

Approved  September  19,  1890 30,000 

Total 129,750 

Total  expenditures,  including  June  30,  1891,  $102,859.12. 
The  foUowing  papers  accompany  this  report: 

Report  of  Mr.  Re  id  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  yeai^'s  annual  report  for  Waccainaw  River. 

Money  statement, 

July  1, 1890,  balance  unexpended $5, 257. 66 

Amount  appropriated  by  act  approved  September  19,  1890 30, 000. 00 

35,257.66 
June  90, 1891,  amount  expended  during  fiscal  year 8,366.78 

July  1, 1891,  balance  unexpended 26,890.88 

July  1,  1891,  outstanding  Uabilities $1,950.29 

July  1, 1891,  amount  covered  by  uncompleted  contrapts 23, 821. 12 

25,771.41 

July  1, 1891,  balance  avaUable 1,119.47 

(Amount  (estimated)  required  for  completion  of  existinff  project 320, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  nne  30, 1893  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AUiraoi  of  propitMU  for  dredging  between  EsihervUle  and  MMm  Creek,  South  dtroUna. 

[Opened  Norember  21, 1890.] 


No. 

Kame  of  bidder. 

qoMMtj, 

Price, 
onmsnh. 

1 

Louis  8.  Bhrioh r - 

Oidriejfdt. 
70,000 
70,000 

) 

p.  gABfoKd  Boaa 



Date  of  commencing  work  and  monthly  m-ogress,  as  required  by  specifications. 
Contract  awarded  to  Louis  8.  Ehiich,  of  Georgetown,  8.  C,  at  the  price  stated. 
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brpobt  of  mr.  reid  wiiityord,  assistant  engikkrr. 

United  States  Engineer  Okfiok. 
Georgetown,  S.  C,  Jwme  SO,  J 
Captain  :  I  have  the  honor  to  make  the  foUowing  report  of  operations  on    i 
River^  South  Carolina,  for  fiscal  year  ending  June  30,  iS^l : 

WORK. 

On  the  Santep.  River  proper  some  snagging  and  bank  trimming  was  done   1j 
of  the  United  States  hoisters.    It  was  done  between  points  41  and  42  miles  i&boi 
mouth  of  the  river,  and  amounted  to,  from  the  channel:  Logs,  133;  stumps,  7; 
of  small  snags,  1^.    From  the  banks:  Trees  cut,  141;  cords  of  brush  cut,  2^. 

There  was  ex]» ended  on  this  work,  $241.14,  each  obstmction  costing  approxiiiiii 
$0.84. 

Contract  was  made  with  Mr.  Louis  8.  Ehrich,  of  Georgetown,  S.  C,  to  clu 
dredging  under  the  appropriation  of  September  19,  1890,  on  the  EstherviUe-^M 
Creek  Line.  Mr.  Ehnch  began  at  the  Esthcrvilh*  or  Winyaw  end,  excavatiu  «r  *\ 
10  ieet  wide,  January  1,  1891,  as  the  contract  requinMl.  After  removing  6,477  «• 
yards  work  was  suKuended  to  make  alterations  and  improvements  in  his  dredg-c 
ban  about  completed  them  and  will  very  soon  recommence  excavating,  and  no  rej 
can  be  seen  why  the  work  then  can  not  go  on  expeditiounly. 

Hy  the  terms  of  the  right  of  way  th«^  United  States  is  required  to  restore  tLe 
land  irrigation  damaged  by  the  canal  work.    An  informal  agreement  was  eut* 
into  with  Mr.  W.  C.  Johnstone  to  restore  5,510  linear  feet  of  irrigating  canal  throi 
KstherviUe  plantation.    To  date  he  htis  completed  of  this  3,700  linear  feet. 

A  survey  and  map  were  made  of  the  line  from  Minim  Creek,  at  the  Sante>e  Ki  i 
to  Winyaw  Bay,  and  the  canal  as  proposed  staked  off.  A  copy  of  the  maj>  is  Im 
with  sent. 

An  agreement  was  entered  into  with  Mr.  Henry  E.  Eaddy  to  construct  a  flood  yc 
iu  Mosquito  Creek  Canal.  Mr.  Eaddy  has  the  work  weU  st^vrted  and  will  corned 
it  at  an  early  day. 

KKMARK8. 

The  snagging  was  done  on  the  Santee,  where  a  place  in  the  river  was  badly  ehok 
with  logs  and  fallen  timber.  High  water  prevented  '  further  snagging  during  t 
year.  *  •  »  One  water  gauge  was  kejit  till  January  1,  1891,  and  then  discc 
tiinie<l. 

RK<M)MMENDATI<)N8. 

It  isi  re6]>ectfully  recommended  that  no  more  snagging  bo  done  on  the  Santee  wii 
1  lie  present  appropriation  unless  specially  requested  by  the  steamboat  managers  Ww 
the  work  be  carried  on  as  rapidly  as  possible  on  the  new  cansd  line ;  that  the  old  ro  til 
at  Mosquito  Creek  ))e  put  in  somc^vhat  better  condition  than  it  is  now  and  so  mail 
tained  till  at  lea«t  the  new  route  is  ready  for  use  by  the  public.  This  will  probabl 
require  the  expenditure  of  about  $5,000  out  of  each  appropriation. 

COMMKRCK. 

The  aceompanying  statement  of  commerce  is  furninhedby  Mr.  L.  S.  Ehrich,  ))reNi 
dent  of  the  Georgetown  Board  of  Trade. 

Mr.  Ehrich  says  that  he  takes  great  care  to  have  them  as  correct  as  it  is  possiblt! 
to  get  them.  He  has  given  the  statistics  for  this  river  his  personal  attention  Ibi 
several  years  past,  and  he  is  iu  the  position,  being  engaged  m  large  crtss-tie  lunl 
lumber  l)U8iness  on  the  Santee  River,  to  know  more  about  the  commerce  than  anyoiui 
else  in  this  place.  The  total  freights  carried  show  a  decrease  of  about  17,332  ton>. 
but  an  increase  in  nicniey  value  of  {is577,600. 

There  have  been  no  new^  lines  of  transportation  established,  but  the  steamers  nm- 
ning  on  the  river  from  200  to  HOO  tons  burden  have  been  running  regularly.  Larg»* 
((uantities  of  vuluble  cypress  timber  have  come  through  the  United  States  Canal  ai 
Mosquito  Creek. 

KM  PLOY  A8. 

1  am  nmch  indebted  to  Mr.  H.  F.  Price,  surveyor  and  inspector,  for  his  usual  most 
excellent,  efficient,  and  faithful  work. 

letter  from  mr.  l.  s.  kiirich,  chairman  georcietown  board  of  trade. 

Palmetto  Cypress  Company, 
(ieorffi'totcrif  ^V.  C,  May  2S^  ISOl. 
Dear  Sir:  Complying  with  your  request.  T  beg  to  submit  herewith  stfltistirsjiN  f<i 
Santee  River.     The  pjwt  year  having  been  :i  j;<M»tl  one  for  all  farm  pHHlud*,  MM'sln)». 
nu'iitH  show  ;i  eonsiclernbic  increase.    This  will  vary  from  year  to  year,  and  uinch 
depcuds  upon  the  sea60us. 
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I  would  respectfully  call  your  att<'iitioii  to  increastMl  timber  receipts  uud  t«»  «ay 
further  that  we  have  Just  arrived  at  the  point  where  the  improvement  m«<h'  by  th« 
UnitecL  States  Govemment  has  begun  to  manifest  it«elf,  giving  facilities  to  tiiliber 
getters  to  market  their  logs. 

This  section  of  country  has  been  visited  and  inspected  during  the  past  12  niontiiH 
by  many  Western  lumber  dealers  and  laud  speculators,  resulting  in  sales  of  over 
65,000  acres  of  swamp  land  along  the  river  at  st-eadily  increasing  prices. 

One  Chicago  firm  has  purchased  a  mill  site  at  Georgetown  and  many  thousand 
acres  on  Santee  River,  and  will  at  once  erect  a  large  plant. 

There  is  no  better  way  to  illustrate  the  value  of  these  cypress  swamps  than  by  this 
statement:  One  log  alone,  which  was  brought  to  Georgetown  to-day,  measured  52 
inches  at  small  end,  was  62  feet  long,  contained  560  cubic  feet,  and  brought  $50.40. 
This  log  came  through  the  Government  Cut,  and  meastired  over  8  feet  at  butt  end. 
The  amount  of  available  timber,  not  only  cypress  but  yellow  pine  and  many  hard 
woods,  exist  in  such  quantities  along  Santee  River  that  to  thoKu  who  have  examined 
it  there  can  exist  no  doubt  but  what  with  the  completion  of  the  Minim  Creek 
Government  Cut,  as  recommended  by  the  U.  S.  Engineers,  and  the. success  of  tht) 
jetties  now  started  on  our  bar,  Georgetown  wiUbe  the  largest  Imnber  market  on  the 
Atlantic  coast. 

A  steamer  is  now  being  built  to  ply  between  points  on  the  Santee  River  and 
Georgetown  which  will  much  facilitate  commerce  and  add  greatly  to  the  manufac- 
ture of  shingles  and  railroad  ties  along  the  river. 

For  want  of  any  other  mode  of  transportation  railroad  ties  have  up  to  this  time 
been  brought  here  in  rafts  at  great  expense  and  much  risk.  The  majority  of  logs,  as 
shown  in  tne  following  report,  nave  been  received  in  the  past  4  weeks.  The  palmetto 
Cypress  Company  have  purchased  in  20  days  3,700  pieces  at  an  average  of  7A  cents 
per  onbio  foot. 

Very  respectfully, 

Louis  8.  Ehrich, 
Chairman  Georyeioum  Board  of  Trade. 

Reid  Whitford, 

Anistant  Engineer, 


Commercial  Htaiistics  for  year  ending  May  f^B,  1891, 


Articlet). 


Quantity.       Value. 


I 


OUTWARD.  Ton$. 

Cotton,  20,000  bales 5,000  #8J0.0O0 

RoBin,  140,000  barrels 34,5(K)  175.WH) 

SpirltB,  25,000  barrels 4,687  350.1HH> 

Timber,  12,000  pieces 18,000  60,00<» 

Sliingles,  3,000,000 1, 500  15,  OiH» 

Lumber,  ?,000,000 feet :j.:i:w  30,(KN) 

Railroad  ties,  23,000 l.«10  6.tHM» 

Wool,  50,000  pounds 2.'>  15,iKK» 

Hides,  16,000  pouiidB 8  I.ThW 

Se«idoat8, 7,000  bushels 210  4,-J0« 

Kice,100,WxnMi«hel8 2,200  150,000 

.staves, 600,000 "  Tiihj  ■  2,o(W 

Wood,  10,000  w»nl8 lO.iKK)  !  12,000 

Came  and  tish I'  1500 

71,588  l.WW.OlX) 
1>'\VARD. 

Fertilizers *7.5«W  225.  (XH» 

Groceries,  provisions,  etc *1 1.667  JloO,  000 

Drv  goods M.mm  22.5.  (H)0 

Bobt?,shmw,etf *4.1HK)  200, 0W» 

Hardware  implements,  machinery *  1, 500  80. 000 

Total 100.2,55  2.7.i:»,60il 


♦  Talne  of  thewe  ton.s  is  net'eHflarilv  estiniatiMl. 
KoTl.~Oatwazd  tons  added  by  myself,  the  others  by  Mr.  Ehrich. 


Very  respectfully,  your  obedient  servant, 


Capt.  Frederic  V.  Abbot, 

Corpe  of  Engineer 8,  U.  S,  A, 


Eeip  Whitford. 
Ateielant  Engineer, 
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M  8. 

mPBOVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
BEFEBENCE  TO  PAST  BEPOBTS. 

For  preliminary  examination,  see  page  914,  Annual  Beport  for  1880. 
For  inap  of  river,  see  page  1190,  Annual  Beport  for  1889. 

OBIOINAL  CONDITION. 

In  1882  this  stream  had  a  low- water  depth  of  from  3  to  4  feet  firom  its 
mouth,  68  miles,  to  Camden.  The  lower  14  miles  was  completely 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  mmlerate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington, 
Columbia,  and  Augusta  Bailroads,  then  without  draw-spans;  thence  to 
Camden,  navigation  was  possible,  but  dangerous,  except  during  hi^h 
water.    Its  commerce  was  practically  nothing. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  for 
steamers  from  Camden  to  the  mouth  at  an  estimated  cost  of  160,090. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  points  68  miles  and  no  miles 
above  the  mouth  since  1884,  2,768  obstructions,  consisting  of  logs, 
snags,  etc.,  having  been  taken  ttom  the  channel,  and  3,873  overhang- 
ing trees,  etc.,  having  been  cut  from  the  banks.  Previous  to  June  30, 
1884,  the  records  are  not  sufficiently  detailed  to  give  exact  figures,  but 
a  very  considerable  amount  of  work  had  been  done  on  the  river, 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared,  by  plant  owned  and  oi)erated 
by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  no  miles  and  68  miles  iibove  the  mouth.  The  av- 
erage cost  of  removing  obstructions  from  the  channel  was  96  cents  each; 
overhanging  trees,  etc.,  removed  from  the  banks  cost  72  cents  each.  For 
details  of  work  done  and  commercial  statistics,  reference  is  made  to  the 
appended  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  parties 
and  maintaining  the  efllt^iency  of  the  plant. 

REMARKS. 

Two  steamers  have  been  running  regularly  on  this  river  during  the 
year.  Parties  using  the  river  report  much  benefit  from  the  work  done 
by  the  United  States.    The  appropriation  of  September  19, 1890,  com- 

Sletes  the  amount  that  this  improvement  was  estimated  to  cost.  By 
tie  expenditure  of  this  sum  the  entire  portion  of  the  river  covered  by 
the  project  has  been  put  into  good  condition  for  steamboat  navigation. 
For  its  maintenance  the  snag  boat  ow^ned  by  the  river  should  be  kept 
at  work  continuously.  The  stream  is  well  worth  this  expense,  which 
would  amount  to  about  $6,500  a  year.  If  appropriations  are  made  every 
2  years  $13,000  could  be  advantageously  spent  in  that  period. 
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With  the  balance  of  $13,640.39  on  hand  July  1, 1891,  snagging  will 
be  continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
1,005  tons. 

Thi»  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  $60.54. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  actof  Congress— Approved  March  3, 1881 $8,000 

Passed  August  2, 1882 15,000 

Approved  July  5,1884 5,000 

Approved  August  5, 1886 7,500 

Of  August  11, 1888 12,000 

Approved  September  19, 1890 12,500 

Total '..,    60,000 

Total  expenditures,  including  June  30, 1891,  $46,359.61. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  fumisjied  by  the  collector  of  George- 
town, S.  C,  see  this  year's  Annual  Report  for  Waccamaw  River, 

Money  statement. 

July  1,  1890,  balance  unexpended $7,729.28 

Amount  appropriated  by  act  approved  September  19, 1890 12, 500. 00 

20,229.28 
June  30, 1891,  amount  expended  during  fiscal  year 6,588.89 

July  1, 1891,  balance  unexpended 13,640.39 

July  1,  1891,  outstanding  liabilities 451.77 

July  1, 1891,  balance  avaUable 13,188.62 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1898      6, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


BMPORT  OF  MR.  RSID  WHrTFORD,  ASSISTANT  KKOINKER. 

llNTTED  States  Ekoixrer  Office, 

Georgetownj  S,  C,  June  SO,  1891, 
Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Waterce 
River,  South  Carolina^  for  fiscal  year  ending  June  30,  1891 : 

WORK. 

Snagging  and  clearing  banks  were  continued  by  United  States  steam  hoister  and 
hired  Tabor.  The  following  obstructions  have  been  removed,  roughly  clearing  the 
banks  and  channel  to  an  approximate  width  of  80  feet  and  aepth  of  4  feet  at  l(«w 
water: 

From  the  channel :  Logs,  696 ;  stumps,  366 :  large  sn Jigs,  1,361 ;  cords  small  snags, 
564r.    From  the  banks:  Trees  cut,  2,l(fe;  corns  brush  cut,  80. 

Work  has  been  carried  on  betwt>en  points  no  miles  and  55  milen  above  mouth  of 
river.  Of  the  total  amount  expended  six-tenths  were  nsed  on  the  channel  and 
four-tenths  on  the  banks.    £ach  obstruction  cost,  approximately,  85  cents. 

remarks. 

The  progress  of  the  work  was  greatly  delayed  by  continuous  high  l^eshet^  during 
the  spring  and  winter.  The  work  so  far  accomplished  has  been  of  marked  benefit 
to  the  navigation  of  the  river,  as  the  captains  of  the  steamers  state. 

Two  water  gauges  were  kept  till  January  1,  1891,  and  then  diBContinnad. 
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UECOMM  KND  ATI0N8. 

It  is  regpectfiilly  recommended  that  work  of  a  similar  charact'er  be  cairied  on  till 
a  thorongnly  cleared  channel  from  mouth  of  river  to  Camden  be  completed.  After 
this  has  been  done^,  there  will  be  required  about  $6,000  per  year  or  $12^000  from  one 
appropriation  to  the  other^  as  they  are  at  present  maae  by  Congress,  to  keep  the 
channel  open,  owing  to  me  large  quantities  of  drift  coming  down  the  river,  looging^ 
and  forming  obstructive  jams.  In  addition,  erosion  of  the  banks  during  freshets, 
causes  much  of  the  standing  timber  to  fall  in. 

COMMKRCE. 

The  following  statement  was  obtained  by  Mr.  E.  C.  Easterling,  timekeeper,  who 
acting  under  orders  j&om  this  office,  visited  all  the  principal  shipping  and  receiving 
places  along  the  river,  and  from  them  collected  the  figures  given. 

Statement 


Articles. 


OUTWABD  FRBIOHTS. 

Cotton,  416  iMilea 

Cotton-seed  oil,  270  barrels 

Cotton-seed  meal 

Cotton-seed  bulls 

Boshi,  1,000  barrels 

Rough  rice.  10,000  busbels 

Cottonseed,  1,000  bushelB 

TKWAXD  FBKIQHTS. 

General  merohandise 

Total 


51, 210 


Last  year  there  was  no  commerce  on  the  river,  but  during  the  present  year  the 
South  Carolina  Steamboat  Company  had  a  line  of  steamers  running,  of  from  250  to 
300  tons  burden,  and  they  have  been  running  quite  regularly,  and  carrying  freights 
in  apparently  paying  quantities.  The  commerce  is  fast  growing  in  importance. 
The  river  runs  through  the  most  fertile  farming  lands  in  the  State. 

KMPLOYl^>8. 

Capt.  Kilbia  Morse,  overseer,  and  Mr.  E.  C.  Easterling,  timekeeper,  have  as  usual 
been  very  faithful  and  efficient  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

REID  \VHITF<iRD, 

AMiatant  Engineer. 
Capt.  Fredekic  V.  Abbot, 
Corps  of  Engineers,  U,  S,  J, 


•  Mg. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS, 

For  preliminary  examination  see  page  1140  Annual  Report  iox  1885. 
For  map  of  river  see  page  1194  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

In  1886  this  stream  had  a  low-water  depth  of  3  to  4  feet  from  its  mouth 
to  the  railroad^  bridge  at  Columbia;  thence  1  foot  low- water  depth  2 
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miles  farther  to  its  head.  Navigation  of  the  lower  47  miles  wa.s  bloekeil 
at  all  stages  of  water  by  the  South  Carolina  Railroad  Bridge  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the  re- 
maining 2  miles  was  prevented  by  swift  currents  and  numerous  rock 
ledges  and  bowlders.    Its  commerce  was  nothing. 

PLAN  OF  IMPROVEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4-foot  navigation 
over  the  lower  47  miles  at  all  stages,  and  a  cleared  channel  100  l(eet 
wide  through  the  shoals  above,  at  an  estimated  cost  of  $54,500. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been -snagged  between  points  no  miles  and  47  miles 
above  the  mouth,  1,542  obstructions,  consisting  of  logs,  snags,  et<*..,  hav- 
ing been  taken  from  the  channel,  and  780  overhanging  trees,  etc.^  hav- 
ing been  taken  from  the  banks. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  a  plant  owned  and  oper- 
ated by  the  United  States  for  a  width  of  80  feet  and  a  depth  of  3  feet  at 
low  water,  between  points  no  miles  and  47  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  ifrom  the  channel  was  $1.2t  €A\eh ; 
overhanging  trees,  etc.,  removed  fi'om  the  banks  cost  48  cents  each.  For 
details  of  work  done  and  commercial  statistics  reference  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has  shown 
marked  ability  in  directing  and  controlling  th^  working  party  and  main- 
ing  the  efficiency  of  the  plant. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  Parties  using  the  river  report  much  benefit  from  the  work 
done  by  the  United  States. 

With  the  balance  of  $2,575.19  on  hand  July  1,  1891,  snagging  will  1m» 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  pjissing  over  this  stream  hsis  aggregated  2,401  tons. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  B.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  coUect<^d  in  the  caleudnr  year  of  1890,  $60.^^1. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congre 

Approved  August  5,  1886 $7,ri(X> 

Of  August  11,  1888 7,500 

Approved  September  19,  1890 5,000 

Total 20,000 

Total  expenditures,  including  June  30,  18t)l,  $17,424.81. 
The  following  pai>er  accompanies  this  report : 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  yeai^s  report  for  Waccamaw  Eiver. 
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Money  statevient. 

Jvlj  1, 1890,  balance  anezpended $2^069.01 

Amount  appropriatied  by  act  approved  September  19, 1890 5^  000. 00 

7,089.01 

June  30, 1891,  amonnt  expended  daring  fiscal  year 4, 513. 82 

July  1, 1891,  balance  unexpended 2, 575. 19 

July  1,  1891,  outstanding  liabilities 647.74 

July  1,  1891,  balance  available 1,927.45 

{Amount  Testimated)  required  for  completion  of  existing  project 34, 500. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sectional  of  river  and 
harbor  acts  of  1866  and  1867. 


bbport  of  mr.  reid  whitfobd,  assistant  xnannseb. 

United  States  Engineer  Office, 

Georgetoicn,  8,  C,  June  SO,  1891, 
Captain:  I  have  the  honor  to  m^e  the  following  report  of  operations  on  Oooi- 
garee  River,  South  Carolina,  for  fiscal  year  ending  June  30,  1891 : 

WORK. 

Snagffing  and  clearing  banks  were  continued  by  United  States  steam  hoister  and 
hired  labor.  The  following  obstructions  h  a  vo  been  removed,  roughly  clearing  the  banks 
and  channel  to  an  approximate  width  of  80  feet  and  depth  of  3  feet  at  low  water : 

From  the  channel :  Loes,  746;  stumps,  180;  large  snagSf  487;  small  snags,  62.  From 
the  banks :  Trees  cut,  913 ;  brush  cut,  58  cords. 

Work  has  been  carried  on  between  points  0  miles  and  28  miles  above  mouth  of 
river.  Of  the  total  amount  expended  ei^ht- tenths  were  used  on  the  channel  and 
two-tenths  on  the  banks.    Eacn  obstruction  cost  approximately  96  cents. 

REMARKS. 

The  progress  of  the  work  was  neatly  delayed  by  continuous  high  freshets  during; 
the  winter  and  spring.  The  work  so  far  done  has  been  of  marked  benefit  to  the 
navigation  of  the  river,  as  the  captains  of  tlie  river  steamers  state.  Two  water 
gauges  were  kept  till  January  1,  1^1,  and  then  discontinued. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  similar  work  be  carried  on  till  a  thoroughly 
cleared  channel  be  completed  from  the  mouth  of  the  river  to  Granby  Landing,  near 
Columbia;  afterward  to  maintain  the  channel  as  completed. 

COMMERCE. 

The  following  statement,  in  the  main,  was  obtained  by  Mr.  R.  G.  Dnsenbury, 
overseer  (the  cotton,  spirits  turpentine,  general  merchandise,  and  tons  added  by 
myself),  who,  acting  under  orders  from  this  office,  visited  all  the  shipping  and  re- 
ceiving places  along  the  river,  and  from  them  collected  the  figures  given : 

StatetMni, 


Quantity. 


OUTWARD  FBEIGHTS.  Tont. 

Cotton,  100  bales '  25 

Spirits  turpentine,  218  barrels !  41 

Roein, 8,200  barrels 1,435 


XNWABD  PREIOHT8. 

General  merchandise 

Totri 


Yalae. 


$5,000 
4,3C0 
11,480 


1,501  20,840 

000  27,000 


2,401 


47,840 


Digitized  by  VjOOQICc 


ArrKxnix  m — rkport  of  cai'tain  abkot. 


1467 


This  shows  an  increase  of  171  tons  ovev  last  year. 

There  is  considerable  commerce,  consisting  of  saw-logs,  shingles,  etc.,  of  which 
no  account  and  no  estimate  could  be  formed.  This  river  is  the  citj^  of  Colnmbia  s 
water  outlet  to  the  ocean.  There  have  been  no  new  transportation  lines  established, 
but  a  steamer  of  greater  carrying  capacity,  200  to  300  tons,  has  been  run.  The  Con- 
garee  flows  through  an  exceedingly  fertile  country,  and  a  large  and  important  com- 
merce will  by  proper  management  flourish  on  it. 

EMPLOYES. 

Mr.  B.  G.  Dusenbnry.  overseer,  and  Mr.  J.  £.  Norman,  engine  driver,  deserve 
credit  for  efficient  and  laithful  work. 


Very  respectfully,  your  obedient  servant, 


Capt.  Frederic  V.  Abbot, 

Corp$  of  Engineers,  U.  8»  A, 


Bbxd  Whitpokd, 
AnUtant  Engineer. 


M  zo. 


IMPROVEMENT  OF  HARBOR  AT  CHARLKSTON,   INCLUDING  SULLIVANS 
ISiiAND  AND  MOUNT  PLEASANT  8H0RE,  SOUTH  CAROLINA. 

REFERENCE  TO   PAST  REPORTS. 

For  history  of  operations  up  to  June  30, 1888,  see  page  970,  Annual 
Eeport  for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Eeport  for  1889.  ♦ 

ORIGINAL  CONDITION, 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low-water  channel  of  not  less  than  21  feet  across  the  bar.  Tlie  a<*tion 
of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low-water  level 
throughout.  If  brought  up  to  3  feet  above  mean  low-water  level 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  foundations  of  both  jetties  hiul  l)een  completed  out  to  the  crest 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  throughout 
as  foundation  and  to  some  extent  as  hearting.  Oonsiderable  portions 
of  both  jetties  had  been  raised  to  mean  low  water. 

The  following  material  had  been  used: 


North  Jetty 
Sonth  J«tty. 

Total. 


Stono. 


Tont,  '  Cu.ydt. 
22, 644  I  122, 335 
34,012       143,414 


5e,6M      266,749 


Mattresses. 

Sq.ydt. 
17S,li»5 
a06,565 


481,740 
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A  plant  for  quarrying  and  depositing  stone  had  been  in  part  pro- 
cured for  work  by  hired  labor,  in  addition  to  that  by  eontraot. 

WORK  OF  PAST  YEAR. 

Messrs.  Grant  &  Egan  completed  their  stone  contract  on  Febraary 
12, 1891,  having  deposited  43,264  tons  during  the  Hscal  year,  Mr.  B. 
C.  Howell  continued  dredging  under  his  contract  till  November  8, 
1890,  removing  and  dumping  47,626  cubic  yards  between  July  7  and 
November  8,  inclusive.  On  the  latter  date  Ids  dredge  was  libeled  for 
debt,  and  up  to  the  close  of  the  fiscal  year  he  had  been  unable  to  re- 
sume work.  On  November  18, 1890,  proposals  were  opened  for  two 
stone  contracts,  and  on  November  20, 1890,  proposals  were  opened  for 
one  dredging  contract. 

One  stone  contract  covered  work  that  could  be  executed  as  hereto- 
fore, by  rolling  off  rock  by  hand  fi'om  common  lighters,  the  other  re- 
quired the  use  of  steam  hoisting  machinery,  as  the  pile  was  to  be  brought 
originally  up  to  high-water  level,  with  as  narrow  a  crest  as  possible. 
By  this  method  of  work  the  pile  eventually  assumes,  under  the  action 
of  the  waves,  as  steep  side  slopes  as  possible,  and  as  long  as  it  remains 
high  additional  contraction  of  the  water  way  over  the  jetty  is  secured. 
Very  advantageous  prices  were  obtained  for  both  stone  contracts,  $1.90 
a  ton,  in  place,  under  the  hand  contract;  $2.16  a  ton,  in  place,  under 
the  bolster  contract.  These  bids  were  accepted,  and  contracts  for 
50,000  tons,  at  J1.90,  and  60,000  tons^  at  $2.16  a  ton,  were  entered  into 
on  December  2, 1890.  with  Jacob  Friday,  who  was  the  lowest  bidder 
on  both  kinds  of  worfc.    No  bid  for  dredging  was  received. 

The  new  stone  plant  belonging  to  the  United  States  began  work  in 
September,  1890,  that  being  the  earliest  date  at  which  the  railroad  could 
be  induced  to  put  in  a  siding  to  the  United  States  quarry  at  Edgefield. 
Since  that  time  the  plant  has  been  kept  at  work,  almost  all  rock  having 
been  deposited  by  steam  hoisting  from  a  floating  derrick  scow.  The 
plant  has  at  no  time  been  worked  to  more  than  about  one-third  of  it^s 
capacity,  as  the  amount  of  money  not  covered  by  existing  contracts 
was  so  small  as  to  make  it  advisable  to  limit  its  operations  to  the  lowest 
rate  consistent  with  reasonable  economy.  The  failure  of  the  B.  C. 
Howell  contract  for  dredging,  and  the  fact  that  the  Friday  contracts 
have  not  attained  the  required  rate  of  progiess,  has  made  it  advisable 
to  increase  the  output  by  hired  labor,  and  during  the  coming  year  the 
plant  will  be  worked  as  nearly  up  to  its  capacity  as  is  consistent  yrith 
it«  continuous  employment  till  other  ftmds  are  available.  This  plant 
has  already  nearly  paid  for  itself.  Having  it  on  hand  and  at  work  at 
the  time  contracts  were  advertised,  enabl^  the  United  States  to  obtain 
the  lowest  prices  yet  offered  for  this  improvement,  although  the  work 
was  more  difficult  than  ever  before.  It  also  makes  it  possible  to  kee^> 
the  rate  of  progress  much  more  perfectly  under  control,  as  the  output 
of  rock  can  be  increased  at  any  time  the  contractors  may  fall  behind  in 
their  work.  The  experience  of  9  months  shows  that,  even  at  the  very 
small  rate  at  which  this  plant  has  been  worked,  the  cost  per  ton  of  roi*k 
in  place  is  about  the  same  as  present  contract  prices.  A  large  propor- 
tion of  the  expenses  would  not  be  increased  by  handling  twice  or  three 
times  the  quantity  of  rock,  and  with  more  money  available  great  econ- 
omy could  thus  be  secured,  as  well  as  an  increased  rate  of  progress. 

The  stone  used  is  a  hard,  heavy,  and  compact  gray  granite,  the  pieces 
varying  in  size  from  about  20  pounds  up  to  7  tons.    A  large  proportion 
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has  been  of  the  larger  sizes,  the  smaller  pieces  being  used  only  to  keep 
the  quarry  clear. 

Experience  with  contract  dredging  at  this  locality  has  been  so  un- 
satisfactory that  permission  was  asked  and  obtained  to  build  a  pump 
dredge  to  be  operated  by  hired  labor.  At  the  close  of  the  year  this 
dredge  was  completed. 

On  the  23d  of  June  she  made  her  trial  trip,  proceeding  for  that  pur- 
pose, to  Sandy  Hook  Bay.  Her  average  speed,  running  light,  was 
about  10  miles  an  hour.  She  was  tested  for  dredging,  both  in  sand  and 
mud,  and  threw  a  very  heavy  proportion  of  both  characters  of  material 
without  choking  her  pump  or  suction. 

The  dredge  was  built  by  Mr.  Henry  Lawrence,  of  Greenpoint,  N.  Y., 
from  designs  of  Dr.  L.  A.  Smith,  of  the  Continental  Iron  Works,  Green- 
point,  N.  Y.,  to  whose  skDl  and  careful  supervision  the  perfectly  satis- 
fac^tory  working  of  the  dredge  is  largely  due. 

The  pumping  machinery  and  boiler  was  supplied  by  Mr.  B.  C.  Howell. 

The  whole  construction  of  the  dredge  was  inspected  by  Capt.  E.  O. 
Patterson,  who  will  command  the  boat.  He  has  attended  to  his  duties 
in  a  most  thorough  and  judicious  manner. 

The  boat  sailed  for  Charleston,  S.  C.^  on  the  30th  day  of  June. 

No  material  changes  have  occun-ed  m  the  condition  of  either  jetty 
during  the  year  except  such  as  are  due  to  work  in  that  period. 

The  annual  survey  has  shown  marked  deepening  over  the  entire  area 
between  the  jetties,  especially  at  the  inner  part,  where  the  deeper  water 
has  uniformly  advanced  seaward.  On  the  crest  of  the  bar  the  deep- 
ening is  also  marked,  and  a  12-foot  channel  now  exists  nearly  all  the  way 
through.  It  is,  however,  as  yet  too  narrow  to  admit  of  safe  use  by  com- 
merce. This  is  especially  true,  as  changes  are  going  on  at  such  a  rapid 
rat4^  at  present  that  new  temporary  lumps  are  likely  to  form  at  any  time 
or  place  from  the  material  in  motion.  Jim  Evans  Shoal  has  been 
pushed  outward  very  rapidly,  and  now  has  but  an  insignificant  area, 
with  less  than  9  feet  on  it.  In  iront  of  the  jetty  opening  the  eroded 
material  has  pushed  the  15  and  18  foot  curves  seaward  somewhat,  but 
the  quantity  of  material  deposited  here  is  much  less  than  that  removed 
from  between  the  jetties.  Outside  of  the  jetties,  both  to  the  north  of 
the  !N"orth  Jetty  and  to  the  south  of  the  South  Jetty  there  is  considera- 
ble shoaling,  and  this  may  account  for  some  of  the  excess  of  scour  over 
fill  in  the  channel  itself.  The  changes  in  the  jetty  channel  since  1884 
are  well  sho^m  by  the  comparative  charts  published  herewith. 

For  detaOs  of  work  done,  and  a  discussion  of  the  surveys,  reference 
is  made  to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen, 
who  has  assisted  me  most  efficiently,  both  in  the  field  and  in  the  office. 

The  river  and  harbor  act  approved  September  19, 1890,  contains  the 
proviso  that  $5,000  of  the  Charleston  Harbor  appropriation  should  be 
s[)ent  on  the  Mount  Pleasant  shore,  which  has  been  slowly  cutting  away 
for  many  years.  Up  to  the  close  of  the  fiscal  year  no  work  had  been 
done,  as  the  right  of  way  for  the  breakwater  to  protect  this  shore  had 
not,  up  to  that  time,  been  approved  by  the  Department  of  Justice. 

APPEOPBIATIONS. 

In  the  thii'teen  years  which  have  elapsed  since  the  first  appropria- 
tion was  rn^ide,  funds  have  been  provided  at  an  average  rate  of  $169,423 
per  ye^r,  or  less  than  4  per  cent,  of  the  amount  of  the  least  revised 
estimati?.  It  is  evident  that  rapid  completion  of  the  work,  proj^er  econ- 
omy in  carrying  it  out,  and  early  benefit  therefrom  (jun  not  be  looked 
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for  with  a  system  of  insufficient  appropriations.  I  most  emphatically 
rei>eat  the  recommendation  which  has  been  made  in  each  annual  rex>ort 
for  this  work,  that  annual  appropriations  of  firom  $500,000  to  $750,000 
be  made  with  a  view  to  speecUly  and  economically  completing  this  im- 
portant improvement. 

With  the  balance  of  $308,052.39  on  hand  on  July  1, 1891,  work  will 
continue  under  botii  of  the  Friday  contracts;  dredging  and  stonework 
by  hired  labor  and  plant  owned  by  the  United  States  will  continue  at 
such  rates  as  to  adinit  of  continuous  work  till  au<»h  time  as  further  funds 
are  provided.  A  breakwater  will  be  put  along  the  Mount  Ple^usuut 
shore,  for  such  distance  as  the  $5,000  wQl  allow. 

This  work  is  in  the  colleotion  district  of  Charleston,  S.  C.  which  is  the  port  of 
entry.    Amount  of  duties  collected  in  calendar  year  1890;  $18,356.81. 

Since  the  existing  project  of  improvement  has  been  adox>ed  the  fol- 
lowing appropriations  have  been  made: 

By  act  of  Congress  approved- 
June  18,  1878 $200,000 

March  3, 1879 200,000 

June  14, 1880 .*    170,000 

March  3, 1881 175,000 

By  actof  Congress  passed  August  2,  1882 300,000 

By  act  of  Congress  approved — 

Julys,  1884 260,000 

Augusts,  1886 187,500 

By  act  of  Congress — 

Of  August  n,  1888 850,000 

Approved  September  19,  1890 370,000 

Total 2,202,500 

Total  expenditures  to  June  30, 1891,  $1,894,447.61,  which  includes  the 
cost  of  building  shore  protections  on  SuUi vans  Island  and  Mount  Pleasajit. 
The  following  drawings  and  papers  accompany  this  rei)ort: 

Sheet  1.  Map  showing  survey  of  May,  1891. 

Sheet  2.  Longitudinal  profiles  through  Jetty  Channel,  constructed  firom  mean 
soundings. 
Sheet  3.  Comparison  of  surveys  of  1884  and  1891. 
Beport  of  Mr.  James  P.  Allen,  assistant  engineer. 
Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 
StatLstical  letter  received  &om  Mr.  Edward  Willis. 

Money  statement. 

July  1,  1890,  balance  unexpended $233,900.32 

Amount  appropriated  by  act  approved  September  19,  1890 370, 000. 00 

603,900.32 
June  30, 1891,  amount  expended  during  the  fiscal  year 295, 841. 98 


July  1, 1891,  balance  unexpended 308^( 

July  1,  1891,  outstanding  liabilities $34,987.12 

July  1,  1891,  amount  covered  by  uucumplctcd  contracts 231,937.67 

a66,«24.79 


July  1,  1891,  balance  available 41,127.( 


'Amount  (estimated)  required  for  completion  of  existiri)^  project 2, 178, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1893 750,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 
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Ahatraot  of  propoMaU  for  furnishing  and  depoHUng  50.000  tons  of  riprap  sUme  on  South 
Jetty,  Charleston  E!arhar,  South  Carolina. 

[Opened  Korember  18, 1800.] 


No. 

Name  of  bidder. 

OnSontb 
Jetty  inside 
Main  Ship 

Channel. 

Price 
per  ton. 

InKain 

Ship 
Ch«nnel. 

Price 
per  ton. 

On  outer 
portion. 

Price 
per  ton. 

Aggregate. 

1 
? 

Roderick  G.Rose 

Jacob  KrldaiV 

Ton». 
20,000 
20,000 

$2.24 
1.00 

Tons. 

15,000 
15,000 
15.000 

$2.24 
1.90 
2.00 

Tons. 
16,000 
15,000 

1.90 

$112,000 
05,000 
104,050 

3 

Gmnt&Egan 

20,000 

2.00 

15,000 

2.33 

Date  of  commencing  work  and  monthly  -pTOfpcem,  as  reqnired  by  specifi  cations. 
Contract  awarded  to  Jacob  Friday  at  the  prices  stated. 


Abstract  of  proposals  for  furnishing  and  depositing  60.000  tons  of  riprap  stone  on  thcJeU 
ties,  Charleston  Harbor,  Soutn  Carolina. 

[Opened  NoTember  18, 1880.] 


No. 


Name  of  bidder. 


On  the 

jetties. 


Roderick  O.  Roes 
Grant  &,  Egan  . . . 
Jacob  Friday 


TOHS. 

60,000 
60,000 
60,000 


Price  per 
ton. 


$2.20 
2.71 
Z15 


Aggregate. 


$187,400 
162,600 
120,000 


Date  of  commencing  work  and  monthly  pro^press,  as  reqoiied  by  specifications. 
Contract  awarded  to  Jacob  Friday  at  the  pnce  stated. 


BBPORT  OF  MR.  JAMES  P.  ALLEN;  ASSISTANT  ENGINBER. 

United  States  Engineer  Officb^ 

Charleston,  S.  C,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  submit  the  following  annual  report  for  Charleston 
Harbor  for  fiscal  year  ending  June  30, 1891 : 

Work  under  the  contract  of  Grant  &,  Egan  was  continued.  Twenty-four  thou- 
sand eight  hundred  and  seventy- three  tons  of  stone  was  placed  on  the  South  Jetty, 
between  7,250  and  14,000  feet  from  the  shore  end,  bringinffthis  up  to  about  low  water 
with  a  width  of  probably  10  feet  at  mean  low  water.  Thirteen  thousand  five  hun- 
dred and  forty-one  tons  of  stone  was  deposited  in  the  Main  Ship  Channel,  being  so 
distributed  as  to  give  a  wide  base  for  future  work.  It  was  deposited  between  5,930 
and  6,700  feet  from  the  shore  end.  This  was  much  less  than  was  intended,  but  the 
stone  was  large,  and  it  was  found  impoRsi  blc  to  keep  a  smooth  crest,  and  as  this  was  the 
channel  in  constant  use,  the  piling  up  of  large  stone  would  have  been  dangerous  to 
navigation.  In  consequence,  this  work  was  discontinued,  and  more  stone  was  put 
between  7,250  and  12,950  feet  from  the  shore  end  than  was  at*  first  intended  to  be 
used  under  the  Grant  6l  Egan  contract.  It  was  deposited  so  as  to  reSnforce  work 
already  done  by  them.  The  stone  so  put  in  has  been  included  in  that  above  given 
as  between  7,250  feet  and  14,000.  It  was  deposited  a  little  to  the  southward  of  the 
center  line  of  the  jettjjr.  About  1,100  feet  ox  that  portion  of  the  South  Jetty  nearcHt 
Morris  Island  was  raised  and  re<^orced,  and  an  extension  built  from  the  ^ore  end 
westward,  called  the  '^  western  extension,''  which  is  317  feet  long  and  about  20  feet 
wide,  consisting  of  stone  alone.  Four  thousand  eight  hundr<d  and  fifty  tons  of 
stone  were  used  in  this  place. 

The  contract  of  Grant  &,  Egan  was  completed  Febmarv  12, 1891. 

The  stone  work  to  be  done  at  Charleston  Harbor  with  the  appropriation  of  8ep« 
tember  19, 1890,  was  subdivided  into  two  portions,  designed  to  be  executed  under 
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separate  contracts.  One  contract  oorered  work  that  could  be  done  by  band,  rollinff 
or  throwing  rock  from  lighters  as  heretofore;  and  the  other  required  holsters.  Both 
of  these  contracts  were  awarded  to  Mr.  Jacob  Friday,  of  Pittsburg,  Pa.,  who 
began  work  on  his  hand  contract  February  18,  1891,  at  7,200  feet  from  the  shore  end 
of  the  South  ^etty.  After  depositing  219  tons  of  stone  at  this  place,  he  was  moved 
to  the  outer  end.  Work  under  the  hoister  contract  was  begun  on  the  North  Jetty 
about  8,100  feet  from  the  shore  end  on  April  3, 1891.  Under  the  hand  contract  6,066 
tons  of  stone  of  large  sizes  have  been  placed  upon  the  South  Jetty,  between  15,225 
and  16,400  feet  from  the  shore  end.  Inis  is  being  brought  up  to  about  mean  low- 
water,  with  a  crest  width  of  25  feet.  About  6.211  tons  of  small  stone  have  been 
spread  over  the  jetty,  and  the  60  feet  south  oi  it,  from  8,395  to  4,080  feet  from  the 
shore  end,  in  order  to  n^tinforce  this  portion  of  the  jetty  where  the  covering  of  the 
original  mattresses  was  rather  light.  The  jetty  was  rather  narrow  here  in  view  of 
the  probable  overtlow  that  will  result  from  the  closing  of  the  main  ship  channel. 
On  the  old  Jetty  the  covering  is  calculated  to  be  about  1  foot  thick,  and  on  the  60  fe^^i 
south,  2  feet  thick.  Under  the  hoister  contract  9,213  tons  of  stone  have  been  plac«ii 
on  the  North  Jetty  from  8,100  feet  to  9,160  feet  from  the  shore  end.  With  the  amount 
available  under  the  act  of  September  19,  1890,  a  new  dredge,  to  be  called  ^*  Charle««- 
ton,''  has  been  built  in  ISrooklyn.  She  Ih  122  feet  and  6  inches  long,  30  feet  beam, 
ana  12  feet  depth  of  hold.  She  is  furnished  witli  a  steeple,  compound,  Sullivan  pro- 
pelling engine,  with  cylinders  17  and  32  iuchoA  in  diameter,  and  22  inches  stroke. 
She  has  one  propeller  wheel  7  feet  1  inch  in  dia^ieter.  Her  pumping  machinery 
is  of  the  B.  C.  Howell  pattern,  and  consists  of  a  230  H.  P.  compound  condensing 
reciprocity  engine  and  centrifugal  pump,  with  a  15-inch  discharge  pipe  and  144-inch 
snction.  Her  carrying  capacity  is  estimated  at  225  cubic  yards.  Sue  carries  a  crew 
of  16  men. 

During  the  last  fiscal  year  a  plant  was  purchased  by  you  for  the  United  States,  as 
reported  in  the  annual  report  for  1890.  In  addition  to  this  there  is  now  in  process 
of  construction  another  hoister  lighter  about  80  feet  by  30^  feet  deck  measurement 
and  8  feet  deep,  which  is  very  strongly  constructed,  and  for  which  the  machinery  is 
on  the  ground.    She  should  be  ready  for  work  in  about  2  months. 

The  Uovemmeut  is  also  operating  a  quarry  near  the  town  of  Edgefield,  S.  C. 
which  is  expected  to  turn  out  soon  from  200  to  300  tons  of  stone  per  day.  With  the 
United  States  plant  and  stone  from  the  quarries  at  and  near  Edgefield,  the  north  jetty 
has  been  brought  up  to  high  water  with  a  narrow  crest  line  from  6,745  to  8,100  feet 
from  the  shore  end. 

It  is  not  expected  that  this  will  remain  as  high  as  it  is  at  present.  In  fact  that 
portion  of  it  first  put  in  has  lost  height  already,  due  mainly  to  the  action  of  the 
waves. 

The  total  quantity  of  stone  quarried  by  the  United  States  at  the  quarries  in  and 
near  the  town  of  Edgefield  is  16,688  tons.  The  total  quantity  deposited  on  the  jet- 
ties by  the  United  States  is  16,287  tons,  of  which  968  tons  were  purchased  from  Jacob 
Friday. 

Dredging  was  continued  under  the  contract  with  Mr.  B.  0.  Howell,  with  the  dredge 
boat  Frolic,  whose  arrival  on  June  17,  1890,  was  noted  in  the  last  annual  reyiort.  She 
continued  working  until  November  8,  1890,  removing  47,626  cubic  yards  of  material. 
During  this  time  the  contractor  sent  to  Charleston  a  tug  boat,  which  had  been 
chartered  or  purchased  by  him  for  the  purpose,  to  tow  the  dredge.  This  boat  did 
fairly  well,  although  too*  small.  On  November  3,  1890,  the  whole  of  Mr.  Howell's 
plant  was  attached  for  debt,  and  the  dredge  laid  up  on  the  8th.  No  work  has  been 
done  since,  and  he  has  not  yet  been  able  to  overcome  his  financial  difficulties. 

Two  tide  gauges  were  kept  in  the  swash  channel,  near  the  dredge  cut.  These  were 
intended  for  the  U8e  of  the  dredge.  The  inspector  obtained  a  considerable  number 
of  good  readings  of  these  gauges,  which  will  be  compared  with  the  self-regist'ering 
gauge  at  Fort  Sumter.  Somelight  will  be  thrown  in  this  way  upon  the  question  of 
the  range  of  the  tides  in  swash  channel,  their  periods,  etc.  The  notes  have  been 
partially  worked  up  during  the  winter  months. 

SURVBYS  AND  CROS8   SECTIONS. 

The  cross  sections  begun  during  the  last  fiscal  year  were  continued^  being  made 
somewhat  more  extenaed  in  order  to  show  not  only  the  shape  of  the  ro^  pile, 
but  also  the  scour  near  the  jetties.  Twenty-six  of  these  were  taken  over  the 
south  jetties,  covering  most  of  this  ietty,  excepting  the  outer  end.  The  slopes  of  the 
new  rock,  wnich  was  piled,  as  nearly  as  possible,  on  the  center  range,  are  shown  to 
be  quite  steep  in  places.  This  was  expected,  and  it  is  also  anticipated  that  there  will 
be  some  loss  of  neight  on  account  of  the  movement  of  the  rock  by  wsa'C  action. 
Since  these  cross-sections  were  made,  however,  some  more  rock  has  been  placed  sea- 
ward of  the  center  line  thus  widening  the  crest  and.  increasing  the  stability  of  the 
existing  pile. 
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It  is  considered  most  economical  to  raise  the  jetty  from  time  to  time  on  the  center 
line,  making  a  narrow  crest,  in  order  that  the  rock  may  assume  the  steepest  slope 
possible,  under  the  action  of  the  sea.  Comparing  these  cross  sections  with  those 
taken  in  1886  no  marked  changes  are  shown  where  no  new  work  has  been  done,  and 
no  additional  soour  is  fhdicated  near  the  base  of  the  jetty.  The  general  cross  section 
is  shown  to  be  quite  stable  in  form.  There  seems  to  be  but  little  danger  of  settle- 
ment on  account  of  overpour  in  the  immediate  future.  On  the  North  Jetty  12  cross- 
sections  were  taken  conhned  to  the  inner  6,500  feet  of  the  jetty. 

These  show  fiULog  in  some  parts  near  the  inner  end,  but  generallT  considerable 
scour  is  shown  and  a  decided  trench  has  formed,  mainly  on  the  east  side  of  the  jetty. 

SWASH  CHANNKI.. 

The  survey  of  the  swash  channel,  shown  on  the  charts  submitted  herewith,  was 
made  in  May,  1891.  For  this  survey  the  mean  soundings  have  been  calculated,  and 
profiles  platted,  as  in  the  last  few  years.  Considerable  scour  is  shown  in  the  area 
between  the  Jetties,  and  some  seaward  movement  of  the  outer  curves.  The  ismer 
curves  have  moved  outward  to  a  marked  extent.  Material  removed  from  between 
the  jetties,  as  indicated  by  mean  souncUngs,  considerably  exceeds  the  accretion  just 
seaward  of  the  ends  of  the  jetties.  Some  of  this  excess  may  be  attributed  to  the  re- 
moval oi  material  by  dredging.  Moreover  the  areas  to  the  northeast  and  southwest 
of  the  jetties  over  which  soundinffs  were  taken  are  shown  by  mean  soundings  to  be 
somewhat  shoaler  than  last  year.  This  may  be  an  indication  that  some  of  tSe  sand 
moved  from  the  channel  finds  its  way  behind  the  jetties. 

A  12-foot  channel,  tolerably  straight  and  practically  along  the  dredged  out.  is 
shown  nearly  through,  there  being  only  about  500  feet  where  the  depths  are  less 
than  12  feet. 

OTHER  PURVEYS. 

No  other  surveys  have  been  made  during  the  fiscal  year. 

CONDITION  OF  THE  JETTIES. 

No  settlement  or  deterioration  of  the  jetties  of  sufficient  importance  to  be  noticed 
has  occurred  during  the  year. 

SDLUVAN  ISLAND. 

No  survey  of  the  beach  was  made,  as  it  is  known  that  no  change  of  importance  has 
taken  place. 

MORRIS  ISLAND. 

The  head  of  Morris  Island  was  surveyed  in  April,  1891.  Both  the  high-water  and 
low-water  lines  have  moved  slightly  seaward  near  the  jetty.  To  the  south  of  the 
jetty  the  change  is  not  ^eat.  From  30O feet  north  to  the  nead  of  the  island  the  high- 
water  line  has  moved  inward,  the  maximum  beine  100  feet  near  the  head,  while 
the  low-water  line  from  500  feet  north  of  the  jetty  has  moved  inward  ^o,  but  not 
so  decidedly  as  the  other. 

MOUNT  PLEASANT  SHORE. 

Steps  have  been  taken  to  secure  the  necessary  right  of  way  for  a  breakwater  to  be 
built  in  accordance  with  the  proviHion  of  the  act  of  September  19,  1890.  No 
changes  worthy  of  especial  note  in  this  report  are  known  to  have  occurred. 

SUPERINTENDENT  AND  INSPECTORS. 

Mr.  \V.  L.  Mikell  was  charged  with  the  superintendence  of  both  the  hired 
labor  and  the  contract  work,  until  his  death  on  January  29,  1891.  Mr.  Mikell  was  a 
faithful,  judicious,  and  thoroughly  interested  superintendent,  and  his  sickness  and 
death  were  a  severe  blow  to  the  work  and  shock  to  his  associates.  He  was  assisted, 
until  his  death,  by  his  brother,  Mr.  J.  E.  Mikell,  and  Mr.  W.  D.  Gallaird.  These 
two  gentlemen  have,  since  his  death,  had  charge,  the  first  of  all  the  contract  work 
for  depositing  stone,  and  the  second  of  the  hired-labor  work,  and  United  States 
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?lant.     Both  have  been  active  and  faithful  in  the  discharge  of  their  duties.      Col. 
'.  L.  Childs  inspected  the  dredging  during  the  continuance  of  work,  with  his  usuid 
zeal  and  efficiency. 

Very  re8i>ect fully,  your  cd»edient  servant, 

Jamkh  p.  Ai.lex, 

Ass  is  tunt  Emjin  cvr, 
Capt.  F«EDERic  V.  Abbot, 

Corps  of  Engineers f  U.  S,  A. 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vesseh  and  vommirve  al  Charleston,  S,  C,  from  January  2, 

187oy  to  Decnnber  Sly  IStH). 


ARRIVED. 


Year. 


1875, 
1876. 
1877. 
1878 
1879. 
1881), 
1881 
1882 
1883 
1884 
1885. 
1886 
1887 
1888 

ifm 

18U0 


Coastwise. 


No.     Tons.      Crew. 


604 
471 

400 
396 
383 
441 
412 
410 
345 
425 
375 
901 
927 
^924 
t330 
J410 


382,018 
340,439 
324, 919 
322.627 
326,681 
388,026 
399, 732 
384,690 
277,538 
304,382 
268,477 
550,209 
656,949 
601,771 
481.718 
600,776 


11,949 

10,113 
9,885 
9.623 
10,027 
20,641 
10,377 
9,446 
7,629 
9,822 
9,637 


9,708 
13,677 


Forci^  port«. 


American  vessels.      Foreign  vessels. 


No.    Tons.   Crew. 


13,144 

11,898 

13,972 

19,986 

12,505 

12,412 

9,430 

4,807 

3,002 

3,910 

2,344 

8,714 

7,074 

7,750 

6,985 

7,206 


326 


465 
319 
327 
272 
224 
157 
145 
97 
131 
199 
252 
216 
242 


Total. 


No. 


349 
191 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 


Tons.     Crew 


88.879 

101,272 

105,480 

163,868 

121,503 

110,771 

121, 077 

105, 647 

113, 768 

134,076 

106, 233 

114, 507 

67,257 

72,921 

87,101 

81, 518 


2,404 
2,768 
2,851 
8,967 
3,292 
2,595 
3,073 
2,648 
2,958 
3,269 
2,586 
2,646 
1,607 
1,779 
1,979 
1,828 


No. 


Tons.     Oew. 


740 
789 
668 
772 
668 
670 
703 
646 
610 
690 
577 
1,103 
1,084 
1,085 
496 
565 


484,  oa 
453,  eo» 

444,371 
606,830 
460,650 
511,200 
530,230 
495,144 
894,308 
442,368 
377,064 
668,403 
731,280 
682,442 
675,804 
689,499 


14.379 
13,216 
18,044 
14,045 
13.638 
13,565 
13,722 
12,318 
10,744 
13,236 
12,320 


11,903 
15,745 


'^  Of  these,  32  vessels  (tonnage,  31,035),  with  crews  numbering  608,  were  foreign. 
t  Of  these,  29  vessels  (tonnage,  9,440),  with  crews  nambering  540,  were  foreign. 
;  Of  these,  58  vessels  (tonnage,  55,533),  with  crews  numbering  1,110,  were  foreign. 


CLEARED. 


1875 
1876 
1877. 
1878. 
1879 
18H0. 
18HI 
1881V 
1883 
1884. 
1885. 
1886 
1887, 
1888, 
1889, 
1890, 


461 
431 
335 
266 
287 
296 
268 
147 
98 
212 
191 
890 
888 
*911 
146 

:2i 


278, 
234, 
172, 
188, 
190, 
187, 
113, 

48, 
116, 

99, 
543, 
610, 
580, 
358, 

12, 


10,830 
9,095 
7,719 
5,801 
6,268 
6,34S 
5,942 
3,690 
2, 018 
4,  555 
5,047 


778 
292 


24,679 

23,598 

22,767 

24,397 

11, 282 

23, 210 

9,239 

7,375 

4,560 

7,845 

5,217 

5,469 

5,837 

5,848 

5,080 

10, 161 


655 
546 
423 
479 
292 
481 
255 
273 
181 
217 
164 
165 
189 
211 
174 
318 


211 
230 
250 
398 
278 
246 
278 
263 
299 
276 
204 
201 
173 
144 
165 
166 


94,695 
103, 276 
108,446 
149, 975 
149, 052 
155, 768 
153, 796 
158,250 
154,653 
161,588 
119,602 
126,943 
115, 218 

96,146 
112, 037 
126, 078 


2,627 
2,812 
2,910 
3,501 
3,643 
3,375 
3,464 
3,584 
3,816 
3,727 
2,836 
2,875 
2,546 
2,105 
2,495 
2,676 


729 
721 
620 
609 
699 
687 
678 
460 
424 
619 
419 
1,116 
1,089 
1,085 
236 
228 


447,640 
405.618 
365,662 
347,360 
348,546 
360,711 
850,604 
379,324 
207,927 
285,453 
224,467 
675,671 
731,701 
682,462 
156,713 
149, 102 


13,912 

12,4<iri 

11,052 

14,045 

10,203 

10,204 

0,661 

7,546 

6,014 

8,499 

8,047 


3,467 
3,286 


*  Of  those,  7  vessels  (tonnage,  4,295),  with  crews  numbering  62,  were  foreign, 
t  Of  those,  4  vessels  (tonnage,  2,960),  with  crews  numbering  47,  were  forei^. 
X  Of  these,  7  vessels  (tonnage,  6,186),  with  crews  numbering  135,  were  foreign. 
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Commerce  at  Charlestan,  S,  C. — Coutiuued. 
COMM£BC£. 


Year. 


I     Value 
of  «zporto. 


1876 $19, 665,  MB 

1876 18,088,162 

1877 '  16,917.488 

1878 21,167.676 

•1879 ;  18,698,126 

1880 24,989.259 

1881 21,927,269 

1882 1  19,907,099 

1883 20,144.866 

1884 ,  20,888.484 

1885 16.167,889 

1886 17,410.000 

1887 '  15.288,816 

1888 13,006,678 

1889 16,080,255 

1890 16,204,771 


Talne 
of  imports. 


1680,848 
486.562 

161.287 
184.127 
127.981 
848,168 
723,049 
469,970 
467,648 
603,604 
688,191 
686,000 
484,063 
626.770 
664.696 
836,626 


Duties 
oolleoted. 


180,666.00 
89,168.00 
46,848.00 
36,990.00 
84,070.00 
46,463.98 
99.066.23 
46,263.33 
48,760.69 
86,624.76 
32,741.68 
84.876.00 
30,817.00 
76,398.00 
16,728.82 
18,356.81 


T.  B.  Johnston, 

CoUectar. 


TYade  of  Charleston,  S.  C,  from  January  1  to  December  SJ,  1890, 

[By  E.  WUU«.] 

EXPOETS. 


Artioles. 


Quantity. 


Value. 


Upland  cotton,  from  September  1  to  May  4.  621.628  bales 

Sea  Island  ootion,  13,303  bags 

Bice,  800,000  bushels 

Eoain,  220,000  barrels 

Turpentine.  50.000  casks 

Phosphate  rocK.  crude 

FhoBphate  rock,  ground 

FertiliBers,  2,750,000  sacks 

Lumber,  timber,  shingles,  railroad  ties.  75.000,000  feet.. 

Cotton  goods,  domestic,  and  yams.  62.500  bales 

Cotton  8ee<l,  soed-meal  cake 

Kaolin,  20,000  casks 

Vegetables,  70, 000  crates 

Strawberries,  500,000  quarts 

Potatoes,  80,000  barrels 

Melons  (State),  1,200  carloads .' 

Miscellaneous 

Total 


Tom. 

128,876 

2,300 

12,500 

30,000 

8.500 

320,000 

6,000 

275,000 

1.200,000 

12,500 

3,000 

20,000 

4,000 

500 

8,500 

50,000 

100,000 


2.077.876 


$86,000,000 

1.330,000 

1,250.000 

400,000 

1.250.000 

2.500,000 

66,000 

6.000,000 

760,000 

3,250,000 

60,000 

380,000 

180,000 

75,000 

350,000 

260,000 

75,000 


43.135,000 


IMPORTS. 


Bacon,  60,000,000  pounds '  30,000 

Flour,  180,000  barrels !  18,000 

Com,  800,000  bushels 25,000 

Hay,  50,000  bales 5,600 

Oais,  160.000  bushels '  2,500 

Grist  and  meal,  100,000  barrels 10,()00 

Sugar,  100,000  barrels I  15,000 

M^asses,  5,000  barrels '  1,000 

Salt,  12,500  Racks 1,250 

Cotton  bagging,  Sea  Island,  60, 000  vards , <  50 

Bagging  and  burlaps,  4.000,000  yards :  2.000 

Jute  butts,  30.000  rolls 1  6,000 

Petrolenm  and  other  oils,  85, 000  barrels ^ 6,  ooo 

loe 30,000 

Cigars.  17,600,000 :  tobaooo.  1,900,000  pounds 2,r)00 

Paper  and  stationery  and  book-binding 1,  (H).) 

Groceries  and  dry  goods i  1(M),(km) 

Hardware I  70,  ooo 


13,600,000 

1,000,000 

600,000 

100,000 

70,000 

280,000 

1.500,000 

100,000 

7,000 

7,500 

250,000 

250,000 

300,000 

70,000 

1, 100, 000 

300,000 

25,000,000 

2,000,000 
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Trade  of  Cliarlesion,  S.  C,  from  Januarif  1  to  Decemhtr  SI,  i<^d^^— ContinaecL 


IMPOBTS—Continued. 


Articles. 


Boots  and  shoes 

Crockery 

Drugs  and  medicines 

Granite ^ 

Rubble 

Marble 

Brownstone 
Curbing 
Paving 
Kainit. 

Brimatono 

Nitrate  of  aoda 

Muriate  of  potash  . . . 
Liine,  cement,  plaster 
Manufactures 


Total. 


Qoaatify. 


Tont. 

10,000 

5,000 

2,500 

7,500 

06,000 

175 

400 

200 

1.200 

14,000 

20,000 

3,200 

2,800 

10,000 

25,000 


492,875 


Vslae. 


$1. 


250,  OM 
200,000 
WO,  000 


160,  ON 


90,000 
325.000 
100. 0(0 
90,000 
25,000 
-^  000 


7,500, 


40,874,500 


M  II. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  Appendix  S  8,  Annual  Bex>ort  for 
1873. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  two  shoals,  with  not  over  9  feet  of  water 
on  them. 

PLAN  OF  IMPROVEMENT. 

A  depth  of  jfrom  10  to  11  feet  was  to  be  secured  by  dredging. 

WORK  PRIOR  TO  JUNE  30,  1890. 

Twenty-two  thousand  one  hundred  and  twenty-four  cubic  yards  of 
material  had  been  removed,  and  the  desired  depth  had  been  obtained 
and  maintained. 

WORK  OF  PAST  YEAR. 

Ko  work  was  done.  With  the  approval  of  tlie  Department  the  bal- 
ance ($820.34)  on  liaiid  is  held  lor  the  i)rosent  to  be  expended  when  ne<*- 
essary  in  dredging  at  any  point  on  the  river  which  may  shoal  to  a  less 
depth  at  low  water  than  10  or  11  feet. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river 
during  the  year.  The  improvtHl  roae)i(^s  are  in  satisfactory  condition. 
The  new  bridge  near  Oharl<»ston  has  been  changed  by  its  owners  so 
that  its  draw-span  is  now  correctly  located  and  fendered.  Appended 
to  this  report  is  a  statement  prepared  by  Mr.  E.  Willis,  of  Charleston, 
giving  the  required  freight  statistics.  During  the  year  the  fi*eight 
passing  over  this  stream  has  aggregated  331^200  tons. 
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TJbis  rivet  in  irjhntaTy  to  the  rollootiou  district  of  ChavlpRfcou,  S.  (*.  Charleston 
is  ita  port  of  entry.  Amount  of  diitirs  collected  in  tlic  calendar  vcar  of  181K), 
$18,356.81. 

For  this  improvement  tlie  tbUowiiig  appropriations  have  been  made: 

By  act  of  Congress  approved — 

June  14,  1880 $1,000 

March  3,1881 1,500 

July  5,  1884 : 2,000 

August  5,  188(5 1,000 

Total 5,500 

Total  expenditures  to  June  30, 1891,  $4,673.(H>. 
The  following  pai)er8  accompany  this  report: 
Statistical  letter  of  Mr.  Edward  Willis,  of  Charleston,  S.  C. 

Money  statement. 

July  1, 1890,  balance  unexpended $846.00 

June  30, 1891,  amount  expended  during  fiscal  year 19. 66 

July  1, 1891,  balance  unexpended 826. 34 


Ccmmeroe  of  Askletf  i^irer,  South  Carolina, 
(rurnished  by  Mr.  E.  WUlia.] 


Articles. 


Phosphate  rock 

Siilpnnr,  kainit,  blood,  potaab,  cotton-seed  meal,  tankage,  etc.. . 

Timber,  lumber,  Hbingiea,  cross-ties,  hoop  poles 

Hisc^laneons 


Charlkston,  S.  C,  May  8,  1891, 


$1,045,000 

760,000 

30,000 

25,000 


1,850,000 


$1,200,000 
800,000 
35,000 
30,000 


2,066.000 


1890. 


$1,600,000 

900,000 

40,000 

40.000 


2,680,000 


E.  WiLUS. 


M  la. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 


REFERENCE  TO  PAST  REPORTS. 


For  onginal  project  see  page  1073,  Annual  Report  for  1881. 
modified  project  see  page  1196,  Annual  Report  for  1889. 


For 


ORIGINAL  CONDITION. 


Wappoo  Cut  was  a  nan-ow,  crooked  tidal  stream,  with  but  little 
depth,  connei^ting  Ashley  and  iStono  rivers.  ^ 


PLAN  OP  IMPROVEMENT. 


The  project  provides  for  securing  a  sufficiently  straight  and  continu- 
us  channel  60  feet  wide  between  low-water  lines  and  6  feet  deep  at 
low  water  from  Ashley  to  Stono  rivers.    The  bulk  of  the  work  is  dredg- 
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iii^.  To  maiuhiiu  the  chauncl  two  traiiiiiig  walls  at  Stono  eutrance 
and  three  closing  dams  are  to  be  made  and  some  bank  protection  done. 
The  estimated  cost  is  $88,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

One  hundred  and  thirty ^seven  thousand  one  hundred  and  ninety-five 
cubic  yards  of  dredging  had  been  done.  A  number  6f  snags,  stumps, 
and  overhanging  trees  had  been  removed,  and  a  bulkhead  had  been 
built  across  the  mouth  of  Pompey  Cut.  The  south  side  of  Elliott  Cut 
had  been  revetted  with  stone  for  a  length  of  1,300  feet. 

WORK  OP  PAST  YEAR. 

Elliott  Cut  has  been  snagged.  A  new  cut  just  east  of  Elliott  Cut  lias 
been  completed.  This  work  was  done  under  contract  with  Mr.  Thomas 
Young,  of  Charleston,  S.  C. 

REMARKS. 

No  new  transportation  lines  have  been  established  through  this  cut 
during  the  year.  Parties  using  the  river  report  much  benefit  firom  the 
new  cut  made  by  the  United  States.  The  location  of  all  work  done  on 
this  improvement  is  shown  on  the  accompanying  map.  For  details  ot 
work  done  reference  is  made  to  the  rexK)rt  of  my  assistant  engineer,  Mr. 
James  P.  Allen,  who  has  shown  during  the  year  his  usual  efficiency  and 
skill.  With  the  balance  of  $2,586.23  on  hand  July  1, 1891,  a  dam  will 
be  built  across  the  old  slough  to  the  south  of  the  new  cut,  and  the  banks 
of  Elliott  Cut  will  be  revetted  as  far  as  the  ftinds  will  allow  in  accord- 
ance with  the  revised  project. 

This  work  is  in  the  collection  district  of  Charletson,  S.  C,  which  is  the  port  of 
entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  $18,356.81. 

The  following  appropriations  have  been  made  for  tliis  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 3,000 

Approved  August  5,  188U 5, 000 

Of  August  11, 1888 6,000 

Approved  September  19, 1890 10,000 

Total , 43,000 

Total  expenditures  to  June  30, 1891^  §^0,413.77. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 
Mj*p  of  improved  portion  of  Wappoo  Cut. 

Money  statement 

July  1,  1890,  balance  unexpended $1,646.00 

Amount  appropriated  by  act  approved  September  19, 1890 10, 000. 00 

11,646.00 
June  30, 1891,  amount  extended  during  fiscal  year 9, 059. 77 

July  1, 1891,  balance  unexpended 2,586.23 

[  Amount  (estimated)  required  for  completion  of  existing  project 45,  OOO.  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1893    45, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    narbor  acts  of  1866  and  1867. 
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Abfitraci  of  proposals  fur  dredging  in  WaiqHio^C  Hi  J  South  Carolina  ^  opi'md  Kovvmbvr  21j  1800, 


xo.! 


Name  of  bidder. 


! 

i  Quantities. 


Price 

dreilged  and 

dumped. 


P.  Sanford  KosH. 
2     Thomatt  Young  . 


I    Cu.  ydt.    I  Per  eu.  yd, 
.1         40,000  I  10.25 

.  40,000  .24 


Date  of  commencing  work  and  monthly  progress  as  required  hy  specifications. 
Contract  awarded  to  llionias  Young,  of  Charleston,  S.  C.,  at  the  price  stated. 


llKroUT  OF   MJt.  JAMKS  P.  ALLKX,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Charleston,  S.  C,  June  30,  1891. 

Captain:  I  have  the  honor  to  submit  the  following  annual  report  for  Wappoo Cut, 
South  Carolina. 

Between  October  7  and  October  15,  1890,  4  trees  were  cut  and  8  cords  of  brush,  4 
logs  and  13  stumps  were  removed,  mainly  from  the  north  bank  of  Elliott's  Cut,  the 
bolster  belonging  to  Charleston  Harbor,  South  Carolina,  being  used  for  the  purpose 
at  the  time  when  she  could  be  spared  from  work  on  the  jetties. 

This  work  was  done  under  the  supervision  of  Mr.  W.  L.  Mikell.  The  brush,  logs, 
and  stumps  removed  were  put  across  an  arm  to  the  north,  which  was  to  have  been 
closed,  thus  forming  a  partial  dam  that  may  serve  every  practical  purpose.  The 
removal  of  the  above  obstructions  was  effected  at  a  cost  of  about  $8  each,  which 
is  not  large  when  the  smallness  of  their  number  is  considered.  These  obstructions 
had  seriouL-;Iy  annoyed  vessels  using  the  cut,  and  complaint  had  been  made  by  tliose 
interested. 

On  January  6.  1891,  work  of  dredging  was  begun  under  the  contract  of  Mr. 
Thomas  Young.  This  was  continued  with  some  interruptions  until  May  5,  1891,  at 
which  time  it  was  com])leted.  The  total  number  of  cubic  yards  removed  was 
J^3,514.  The  work  was  limited  to  making  a  new  cut  through  the  marsh  from  Pom- 
pey  Cut  eastward,  and  deepening  the  two  entrances  of  this  cut. 

The  contract  price  for  this  dredging  was  24  cents  per  cubic  yard.  The  total  cost 
of  the  work  for  the  fiscal  year  was  about  $9,000. 

The  dredging  was  inspected  by  Mr.  Arthur  Pinckney,  who  has  been  faithful  in 
attendance  upon  his  duties. 

A  very  thorough  stadia  survey  of  the  improved  portion  was  made  in  April  and 
May,  1^1,  covering  the  part  dredged.  A  copy  of  the  map  is  herewith  submitted. 
A  good  channel  over  6  feet  in  depth  is  shown  throughout,  using  the  New  Marsh 
Cut,  except  just  west  of  the  Marsh  Cut  of  1883,  where  there  is  an  evi<leut  tendency  to 
shoaling. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 
Assistant  Engineer, 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U.  S,  A. 


COMMERCLAL  STATISTICS  OF  WAPPOO  CUT,  SOUTH  CAROUNA. 

18RH. 


Quantity.        Value.     '  Quantity.        Value. 


1890. 


Quantity.  |     Value. 


Pho8jpb«to rock tonit..,          SO.flU)  $:tU0,000            T.'nOOO  I  $450,000: 

Sea  Island  cotton baga  .J           6, 000  '  :UH),  000             :>,  :a)0  340, 0(Hi  J 

Rioe buslielM . .  I        150, 000  ■  i Tm,  (MM)  '        1  X\  (KM)  |  Ifw,  0(M» 

VegeUbles crat<^H . .  i        120, 000  ■  2io,  (XH)  .        110.  <MM)  2*3».  (Hm 

Fertili«er» UmH..\          2.000  :h»,ooo  '          :i,(HH)  ,  45,000 

Lumber  and  timber. . .  fwt . . i  20, 000,  (MM)  160,  W»     25,  WH),  (KM)  ■  2<M),  OOO  , 

SliiDgb'nand  oth(*r  articles ' |  20,000  ' 

Total,  ton«  and  value . .  •        1»0, 000  1,240,000          220,  IHK)  "  1, 410, 0<M)  , 

I  '  I 


Charleston,  8.  C,  May  8,  ISOI. 


70. 000 
10.  (KM) 
2.V),  (KM) 
80.000 
2.500 
22, 500. 000 

1475,000 
750,  (MM» 
2e2,  500 
125,  (MM) 

40,  (MM) 
190,  (MM) 

25  UOO 

240.  (XK) 

E. 

1.WI7.500 

Wiixia. 
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M  13. 

IMPROVEMENT  OF  EDI8T0  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1140,  Annual  Eeport  for  1881. 
For  modified  project,  see  page  1168,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  snags  and  had  many  half-formed  natural 
cut-offs. 

PLAN  OF  IMPROVEMENX. 

The  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
rafks  and  flat-boats  from  Guignard's  Landing  to  the  mouth  of  the  river, 
a  distance  of  about  260  miles,  at  an  estimate  cost  of  $33,385. 

WORK  PRIOR  TO  JUNB  30,  1890. 

The  river  had  been  snagged  between  points  227  miles  and  no  miles 
above  the  moutii,  23,226  logs,  snags,  and  overhanging  trees,  etc.,  hav- 
ing been  removed  from  the  channel  and  banks.  !N"umerous  outlets  into 
the  swainps  had  been  closed,  and  one  large  natural  cut-off  had  been 
opened  and  made  the  main  channel  of  the  river. 

WORK  OF  PAST  YEAR. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for  this 
improvement,  contains  a  requirement  that  the  money  appropriated 
should  be  spent  in  equal  portions  in  the  North  and  South  Forks.  In 
accordance  therewith  work  was  commenced  near  Orangeburg  on  the 
!N"orth  Fork  and  at  Holman's  Bridge  on  the  South  Fork,  and  no  work 
was  done  on  the  main  river  below  the  ''  forks."  The  original  project  did 
not  provide  for  any  work  on  the  Korth  Fork  of  the  Edisto  Biver,  and, 
therefore,  the  $2,500  provided  for  such  work  should  not  be  charged 
against  tne  original  estimated  cost  of  this  improvement. 

The  North  Fork  was  roughly  cleared  for  raft  navigation  by  plant 
owned  and  operated  by  the  United  States  for  width  of  60  feet  and 
depth  of  18  inches  at  low  water,  between  Orangeburg  Bridge  and  8 
miles  below. 

The  South  Fork  was  quite  thoroughly  cleared  by  plant  owned  and 
operated  by  the  United  States  for  width  of  60  feet  and  depth  of  18 
inches  at  low  water,  between  Holman's  Bridge  and  New  Bridge. 

The  average  cost  of  remo\iug  obstructions  was  about  66  cents  each. 
For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistjint  eugineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  With  the  balance  of  $4,193.25  on  hand  July  1, 1891, 
snagging  will  be  continued  on  both  forks,  the  worst  obstiiictions  being 
removed  first. 
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During  tlie  year  tlte  freigbt  passing  over  this  stream  has  aggregated 
126,080  tons. 

This  river  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Charleston 
on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry.  Duties  on 
imports  collected  in  the  calendar  year  1890,  at  the  custom-house  at  Charleston, 
$18,356.81;  at  Beaufort,  S.  C,  nothing. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Passed  Angustg,  1882 $8,000 

Approved  July  5, 1884 1 5,000 

Approved  August  5,  1886 3, 000 

Of  August  11,  1888 5,000 

Approved  September  19,  1890 5, 000 

Total 26,000 

Total  expenditures,  inclading  June  30, 1891,  $21,806.75. 
The  following  paper  accompanies  this  report: 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 

For  table  of  commercial  statistics,  furnished  by  the  collector  of 
Charleston,  S.  C,  see  this  year's  annual  rei)ort  for  Charleston  Harbor. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  Beau- 
fort, 8.  C,  see  this  year's  annual  report  for  Salkahatchie  Eiver. 

Money  statement 

July.l,  1890,  balance  unexpended $336.50 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5,336.50 
June  30, 1891,  amount  expended  during  fiscal  year 1,143.25 

July  1,  1891,  balance  unexpended 4,193.25 

July  1,  1891,  outstanding  liabmties 1,014.63 

Jidy  1,  1891,  balance  available 3,178.62 

{Amount  ^estimated)  required  for  completion  of  existing  project 7, 385. 00 

Ajnount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1893  7, 385. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rbport  of  mr.  james  p.  allen,  assistant  xnginebb. 

United  States  Engineer  Office, 

CharU9ton,  8.  C,  June  SO,  1891, 

Captain  :  1  have  the  honor  to  submit  the  following  annual  report  for  Edisto  River, 
South  Carolina : 

In  July,  1890,  35  stumps  were  removed  at  Taff  Rnmph  Suck,  completing  the  im- 
provement at  this  point  at  least  for  the  present.  These  stumps  were  removed  by  the 
use  of  dynamite  at  a  cost  of  $4.52  each.  These  stum]>8  were  all  at  some  distance 
from  the  shore  and  weie  in  a  very  strong  current.  Kothing  was  done  on  this  river 
between  July,  1890,  and  May,  1891.  Work  was  deferred  in  order  to  secure  as  long  a 
period  of  low  water  as  possible.  On  May  15  operations  began  at  Holman's  Bridge, 
on  the  South  Fork,  and  at  Orangeburg  Bridge,  on  the  North  Fork,  in  accordance 
with  the  provisions  of  the  last  river  and  harbor  act,  which  make  it  obligatory  that 
an  equal  amoimt  be  spent  on  each  of  these. 

Contrary  to  expectations  the  season  proved  to  be  wet,  and  the  party  on  the  North 
Fork  had  to  suspend  operations  on  May  29. 

Work  was  resumed  on  this  fork  on  June  17. 

The  following  work  has  been  done  on  this  fork:  Five  hundred  and  eleven  trees 
and  92^  cords  of  brush  were  cut  from  the  banks,  and  314  logs,  128  stumps,  224  largo 
snags,  and  17^  cords  of  small  snags  were  removed  from  the  channel  covering  8  miles 
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in  loii^li  of  river  Ix'twecii  OranRehnrp  and  tbe  junction  oi'  Lhe  NorUi  and  Sonth 
Furkft.  The  <'hanu«4  which  it  iK  doKij^icd  to  seOnre  will  be  60  feet  wide  and  18  inches 
deep  at  low  wat4»r.    The  average  cost  of  obstructions  removed  was  66  cents. 

On  the  Sonth  Fork  485  trees  and  155  cords  of  brush  were  cut  from  the  banks,  and 
325  Iocs,  345  stumps,  628  large  snaffs,  and  47  cords  of  small  snags  were  removed 
from  the  channel,  which  will  be  60  feet  wide  and  18  inches  deep  at  low  water.  Two 
sucks  wore  barricaded.  The  average  co.st  of  obstructions  removed,  60  centfl.  The 
barricades  cost  $5  each.  This  work  was  done  between  Hoknan  Bridge  and  the  new 
bridge. 

Inclosed  is  a  statement  of  the  business  of  the  whole  river,  which  has  been  prepared 
by  Mr.  J.  D.  Ackerman.  There  is  some  traffic  passing  down  the  North  Fork  as  far 
as  Orangeburg,  S.  C,  where  it  is  shipped  by  rail.  This  does  not  show  on  the  state- 
ment, as  complete  statistics  could  not  be  olitained. 

Mr.  J.  D.  Ackerman  has  superintended  the  work  on  the  North  Fork,  and  Mr. 
B.  (t.  Willis  that  on  the  South  Fork.  They  have  both  been  active  and  efficient  in 
the  discharge  of  their  duty. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 

Assistant  Engineer, 

Capt.  Frederic  V.  Abbot, 

Corps  of  EngtMers,  U.  8,  A, 


COMMERCIAL  STATISTICS. 

Orangeburg,  S.  C,  Jnne  1, 1S91. 
I  beg  leave  herewith  to  send  you  the  following  report  of  commerce  on  the  £disto 
River  for  the  year  1890: 

Sawed  lumber,  35,000,000  feet,  B.  M $280,000.00 

Hewn  timber,  17,000,000  feet 102,000.00 

Round  timber,  1,500,000  linear  feet 75, 000. 00 

Cross  ties,  2,500,000  feet 200,000.00 

Cord  wood.'. 8,000.00 

Rice,  128,796  bushels 154,5o6.30 

Naval  stores,  900  barrels 3,600.00 

823,155.20 
Tonuage,  126,080  tons,  including  124,000  tons  of  timber,  etc. 
RtNspectfuUy  submitted. 


Your  obedient  servant, 
Capt.  F.  V.  Abbot,  U.  S.  A. 


J.  D.  Ackerman. 


M  14. 

IMPROVEMENT  OF  SALKAIIATCHIE  RIVER,  SOTT^R  CAROLINA. 

REFERENCE   TO   PAST  REPORTS. 

For  preliminary  examination,  see  page  1144,  Annual  Report  for  1881. 

ORKIINAL   CONDITION. 

The  river  was  choked  with  logs  and  snags,  and  in  some  places  was 
divided  into  small  branches  by  numerous  low-lying  islands. 

PLAN  OF   IMPROVEMENT. 

The  project  provides  for  clearing  the  channel  for  rafts  and  flat-l>oat.< 
fioni  a  point  5  miles  alK)ve  Toby's  Bluff  to  Hickory  Hill,  46  miles  abov*» 
the  river  mouth,  a  total  length  of  77  miles,  at  an  estimated  cost  of 
$18,000. 
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WORK  PRIOR  TO  JUNE  ^50,  1890. 

The  river  had  been  snagged  between  points  46  miles  and  123  miles 
above  the  mouth,  12,631  logs,  snags,  overhanging  trees,  etc.,  having 
been  removed  from  the  channel  and  banks.  Over  171  outlets  into  the 
swamp  weie  closed;  a  dam  was  built  to  remove  a  local  shoal;  one  natu- 
ral cutoff  was  widened  and  made  the  main  channel  of  the  river,  and 
one  bad  cutoff  was  closed. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  snagged  by  plant  owned  and  operated 
by  the  tJnited  States  for  a  width  of  20  feet  and  depth  of  18  inches  at 
low  water,  between  points  4  miles  above  Toby  Bluff  and  the  public 
landing  below  the  Charleston  and  Savannah  Eailroad  Bridge.  Consid- 
erable other  work  was  done  on  the  river. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

REMARKS. 

!N'o  new  transportation  lines  have  been  estalished  on  the  river  during 
the  year.  With  the  balance  of  $4,524.80  on  hand  July  1, 1891,  snag- 
ging will  be  continued,  the  worst  obstructions  being  removed  first. 

As  the  appropriation  of  September  19, 1890,  completes  the  estimated 
cost  for  this  improvement  a  considerable  balance  will  be  held  in  hand 
to  maintain  the  river  in  a  navigable  condition  in  the  future.  During 
the  year  the  freights  passing  over  this  stream  have  aggregated  13,0()0 
tons. 

This  river  is  tributary  to  tlio  colleetiou  district  of  Charleston,  S.  C.  Beaufort  is 
the  nearest  port  of  entry.  Duties  on  imports  collected  at  the  custom-houiH^  at  lieau- 
fort,  S.  C,  in  1890,  nothing. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  passed  August  2,  1882 $5,000 

Approved  July  5,  1884 3,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 3,000 

Approved  September  19,  1890 5,000 

Total 18,000 

Total  expenditures,  including  June  30, 1891,  $13,475.20. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  James  P.  AUen,  assistant  engineer. 

Table  of  commercial  statistics  furnished  by  the  collector  of  Beaufort,  S.  C. 

Money  statement 

July  1, 1890,  balance  unexpended - $245, 15 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5,245.15 
June  30,  1891,  amount  expended  during  fiscal  j'oar 720. 35 

July  1, 1891,  balance  unexpended 4. 524. 80 

July  1,  1891,  outstanding  liabUities •         5.60 

July  1, 1891,  balance  available 4,519.20 
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JlKl'OKT  OF  MR.   .lAMKs   I*.   AI.Ll'.N,  ASSISTANT   KXG1>'F.KR. 

United  States  Enginekr  Office, 

Charleston,  S.  C,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  sabniit  the  following  report  for  Salkahatchie  fiiver. 
South  Carolina,  during  the  fiscal  year  ending  to-dav : 
Nothing  was  done  upon  this  river  until  May  1, 1891,  at  which  time  operations  be- 

fan  upon  the  lower  portion.  The  work  has  been  distributed  between  4  miles  above 
'oby's  Bluff  and  the  Charleston  and  Savannah  Railroad  Bridge.  The  following  has 
been  done :  Sixty-six  trees  and  V^  cords  of  brush  were  cut  m)m  the  banks,  and  33 
logs,  28  stumps,  22  large  snacs  and  3^  cords  of  small  snags  were  removed  from  the 
channel.  Two  outlets  which  had  been  previously  stopped  were  repaired.  Five 
stoppages  had  additional  work  done  on  them,  three  sand  points  were  dug  off,  some 
work  was  done  on  the  sand  bar  at  Quinney's  Landing,  a  new  run  was  opened  around 
a  sand  bar  just  below  Toby's  Bluff,  some  weeds  were  dug  out  to  increase  the  depth 
of  the  channel. 

The  work  on  this  river  was  practically  extended  over  the  whole  of  the  improved 
portion,  and  consisted  of  removing  newly  fallen  trees,  and  ^enerid  repairs.  It  is 
difficult  to  give  the  exact  cost  of  the  removal  of  each  obstruction.  The  total  expen- 
ditures for  tne  work  was  $725.75,  which  distributed  among  the  total  number  would 
show  an  average  cost  of  about  $4. 

The  work  has  been  superintended  by  Mr.  W.  D.  Kiles,  overseer.  He  has  done  good 
and  faithinl  work. 

Very  respectfully,  your  obedient  servant, 

James  P.  Aixbn, 
AatieUmi  Engineer. 
Capt.  Frederic  V.  Abbot, 

Carps  of  Engineers,  U.  S.  A, 


t 


COMMERCIAL  STATISTICS. 

Salkahatchie  River,  South  Carolina,  June  8, 1891. 
Dear  Sir:  I  hereby  comply  with  your  request  of  April  17.  1891,  and  submit  the 
following  report  of  the  commerce  passing  over  the  Salkahatcnie  River,  South  Caro- 
lina, for  the  year  1890.    The  rice  herein  reported  was  shipped  over  that  part  of  the 
river  known  as  Combahee : 

Rice,  200,000  bushels $250,000 

Lumber,  3,000,000  feet,  B.  M 27,000 

Spirits  turpentine.  450  casks 8,100 

Rosin,  4,500  barrels 6,750 

General  merchandise,  etc 6, 000 

Total 296,850 

The  tonnage  of  the  above  is  about  13,000  tons. 
Yours  respectfully, 

W.  ».  NiLES. 

Capt.  F.  V.  Abbot, 

Corps  of  Engineers,  XJ.  S.  A, 

Arrival  and  clearances  of  vessels  and  commerce  at  Beaufort,  8,  C.,from  January  1, 1888, 

to  December  SI,  1890, 

arrived. 


P^iiaf.iv{a« 

Foreign  ports. 

Total. 

Year. 

American  vessels. 

Foreign  vessels. 

No.  1     Tons. 

Crew. 

No. 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888.... 
1889.... 
1880.... 

103 
08 
43 

121,207 
128, 834 
49,173 

2,630 

2,728 

927 

8 
2 

7 

1,093 
1,461 
2,967 

26 
19 
75 

30 

58 
62 

21,785 
54,464 
48,666 

422 

1,096 

972 

186 
158 
102 

144,086 
230,193 
100,816 

8,078 
3,853 
1,974 

CLEARED. 


1889..., 
L890..., 


63,287 
73,744 
6,436 


1,666 

1,872 

127 


1,465 

"ioi 


14 


85,523 
99,89^ 
94,285 


1,561  i;i8 
1,944  I  156 
1,828  j    101 


150,275 
173,642 
100,822 


8,160 
8,816 
1,960 
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Cammeroe, 


Tear. 

Yaliw  of  ex- 
ports. 

Yalne  of  im- 
ports. 

Duties  col- 
lected. 

1S88 

1850,383.00 
1,083,085,00 
1,040,197.00 

$65,  (MS,  80 
24,206.00 
41,005.00 

$17.00 

1888 

leo.oo 

1890 

Robert  SaciLLLs, 

Collector. 


M15. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

There  wjis  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Coosaw  River,  except  at  a  point  called  Brickyard,  near  Coo- 
saw  mouth.  The  least  depth  here  was  about  4  feet  at  low  water,  and 
the  channel  when  deep  enough  was  too  narrow. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  continuously  wide  7-foot  channel  at  low  water  all  the 
way  tlirough.    The  estimated  cost  is  J25,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

No  work  had  been  done  by  the  Unit^  States. 

WORK  OP  PAST  YEAR. 

Dredgiflg  under  contract  with  Mr.  Tliomas  Young,  of  Charleston,  S. 
C,  began  in  the  Coosaw  mouth  so  near  the  close  of  the  fiscal  year  that 
but  little  has  as  yet  been  done. 

REMARKS. 

Ko  new  tranaport-ation  lines  1uut>  Immmi  ostablished  on  this  river  dur- 
ing the  vear. 

With  the  balance  of  *11,89(>.83  on  hand  July  1, 1891,  dredging  will 
continue. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
about  325,000  tons. 

Tliis  river  is  in  the  ooUttctiou  district  of  Bcanfort,  S.  C.  Boanfort  is  its  port  of 
entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  $0.00. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved  September  19,  1890,  $12,500. 

Total  expenditures  iwclnding  June  30^  1891^  $603,17. 
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The  following  papers  accompany  tbis  reix>rt: 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 

For  table  of  commercial  statistics,  fiirnisbed  by  tbe  collector  of  Bean- 
fort,  S.  C,  see  this  year's  annual  report  for  Salkabatcbie  River,  South 
Carolina. 

Money  atatenient 

Amount  appropriated  by  act  approved  September  19,  1890 $12, 600. 00 

June  30,  1891,  amount  expended  during  fiscal  year 603. 17 

July  1,  1891,  balance  unexpended 11^896.83 

July  1, 1891,  outstanding  liabilities $863.42 

July  1, 1891,  amount  covered  by  uncompleted  contracts 10, 136. 58 

11,000.00 

July  1,  1891,  balance  available 896.83 

(Amount  (estimated)  required  for  completion  of  existing  pi*oject 12, 500. 00 

Amount  that  can  ]>e  profitably  expended  in  fiscal  year  ending  June  30, 1893  12, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatraot  cf  proposals  for  dredging  in  Brickyard  Creek,  South  Carolina,  opened  November 

21, 1890. 


No. 

Kame  of  bidder. 

Quantlty. 

Price  per 
cubic  yard 
towed  leaa 
than  1  mile. 

Qoantlty. 

Price  per 
cubic  yard 
towed  more 
than  land 
lee«tbani2 
miles. 

Price  per 

cubic  yard 

for  rock. 

1 

P.  Banford  Kosa 

30,000 
30,000 

10.24 
.23 

20,000 
20,000 

•»:i 

$3.25 
S.O0 

2 

Thomiw  Voixpg  -.- ,-,^^,»-,^-- 

Date  of  commencing  work  and  monthly  progress,  as  required  by  specifications. 
Contract  awarded  to  Thomas  Young,  at  the  prices  stated. 


report  of  mr.  jamks  p.  allen,  assistant  bnginber. 

United  States  Engineer  Office, 

Charleston,  S,  C,  June  SO,  1891. 
Captain:  I  have  the  honor  to  submit  the  following  annual  report  for  Beaufort 
River,  South  Carolina: 

The  contract  for  this  work  was  awarded  to  Mr.  Thomas  Toung,  of  Charleston,  S. 
C,  who  was  also  the  contractor  for  Wappoo  Cut.  He  was  allowed  until  July  1  to 
begin  work  at  Brickyard  in  order  to  give  nim  time  to  complete  his  Wappoo  Cut  con- 
tract. On  April  13  I  went  to  Brickyard  Creek  from  Charleston  and  laid  out  the 
necessarjr  ranges,  setting  tide  gauges  also.  *  This  opportunity  was  taken  looking  to 
the  possibility  of  pressing  engagements  for  myself  when  work  actually  began.  I 
was  efficiently  assisted  in  this  by  Mr.  L.  L.  Gaillard,  who  was  sent  to  the  locality 
when  the  dredge  reported  for  work,  to  point  out  the  ranges,  dumping  f^round,  etc. 
The  contractors  plant  left  Charleston  for  Brickyard  on  June  5,  189i,  arriving  on  the 
9th.  Actual  work  began  on  June  15,  1891 ;  3,754  cubic  yards  have  been  dredged  just 
inside  of  the  mouth  of  Brickyard  Creek.  The  material  has  been  dumped  in  Coosaw 
Itiver  about  a  quarter  of  a  mile  below  the  mouth  of  tU&  creek.  The  work  is  bedng 
inspected  by  Mx.  Arthur  Pinckney. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 
Resistant  Enoineert 
Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U.  S,  A, 
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M  l6. 

REMOVIXO   SUNKEN   VESSELS  UK  C'llAFT  OBSTRUCTING  OK   ENDANGER- 
ING NAVIGATION. 

REFERENCE   TO  PAST  REPORTS. 

For  description  of  wreck  in  process  of  removal  at  close  of  last  fiscal 
year  see  page  1233,  Annual  llejwrt  for  1890. 

The  work  wa«  coini)leted  early  in  July,  1890.  No  bid  was  obtained 
for  the  old  guns,  which  was  all  that  was  obtained  from  the  wreck.  With 
the  exception  of  three  guns  these  were  dei)osited  in  accordance  with 
authority  from  the  Chief  of  Engineers  upon  the  north  jetty,  Charles- 
ton Harbor. 

In  accordance  with  directions  from  the  Secretary  of  Wax*  three  of  the 
guns  were  sold  at  a  second  auction,  the  price  bid  being  $10. 

The  balance  of  the  funds  unexpended  and  the  $10  received  from  the 
sale  at  auction  of  the  three  giuis  were  turned  into  the  United  States 
Treasury,  as  requii*ed  by  law. 


M  17. 


PRELIMINARY  EXAMINATION  OF  WATEREE  RIVER,  SOUTH  CAROLINA, 
FROM  CAMDEN  TO  THE  FALLS  OF  THE  CATAWBA,  ALSO  OF  THE  BEND 
OR  CURVE  IN  SAID  RIVER  ABOUT  FOUR  MILES  BELOW  CAMDEN. 

[Printed  in  llouse  £x.  Doc.  No.  271,  Fifty-first  Coiigi*esM,  second  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmy, 
Washington,  1).  (7.,  February  18, 1891. 
Sir:  I  have  the  honor  to  Hubmit  the  accompanying  copy  of  report, 
dated  February  5, 1891,  from  Oapt.  F.  V.  Abbot,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Wateree  Eiver,  South 
Carolina,  "from  Camden  to  the  falls  of  the  Catawba,  also  of  the  bend 
or  curve  in  said  river  about  4  miles  below  Camden  between  the  planta- 
tions of  Witte.  and  Williams,  to  determine  if  it  is  advisable  in  the  inter- 
est of  navigation  to  make  a  cut-off  across  the  neck  of  said  bend,"  made 
to  comply  with  provisions  of  the  river  and  harbor  act  approved  Septem- 
ber 19. 1890. 

Caprain  Abbot  rejxjrts  that  in  his  opinion  the  interests  of  navigation 
do  not  demand  that  the  cut-off  mentioned  be  made  and  that  the  Wateree 
Eiver  above  Camden  is  not  worthy  of  improvement.  Col.  William  P. 
Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division, 
agrees  that  the  portion  of  the  river  referred  to  is  not  worthy  of  im- 
provement, and  in  this  opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Ungineers. 

Hon.  Kepfxeld  Proctor, 

Secretary  of  War. 
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report  op  captain  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston^  8.  C,  February  5,  1891, 
Generajl  :  I  have  the  honor  to  submit  the  following  report  of  an  ex- 
amination made  in  accordance  with  the  following  clause  of  the  river 
and  harbor  act  of  September  19, 1890: 

Sec.  17.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  tq  cause 
examinations  or  surveys,  or  both,  to  be  made,  and  the  estimated  cost  of  improvement 
to  be  estimated,  at  the  following  localities,  to  wit: 

•  •  •  •  »  •  • 

SOUTH  CAHOUNA. 

Wateree  River  from  Camden  to  the  falls  of  the  Catawba,  also  of  the  bend  or  cture 
in  said  river  about  4  miles  below  Camden  between  the  plantations  of  Witte  and 
Williams,  to  determine  if  it  is  advisable  in  the  interest  of  navigation  to  make  a  cut- 
off across  the  neck  of  said  bend. 

•  •  •  •  •  •  • 

The  portion  of  the  Wateree  River  above  Camden  was  examined  in. 
1879  by  Mr.  J.  M.  Wolbrecht,  assistant  engineer,  under  Gapt.  0.  B. 
Phillips,  Corps  of  Engineers.  His  report  in  full  is  given  at  pages  911 
to  916,  Annual  Rei)ort  Chief  of  Engineers,  U.  S.  Army,  for  1880 ;  it 
was  subsequently  examined  by  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
and  Lieut.  Harry  Taylor,  Corps  of  Engineers,  in  1887;  their  very  full 
reports  are  to  be  found  at  pages  958  to  968,  Annual  Report  Chief  of 
Engineers,  T7.  8.  Army,  for  1888. 

These  previous  examinations  were  made  at  comparatively  low  stages. 
I  purpovsely  made  mine  when  the  river  at  Camden  was  about  9  or  10 
feet  above  low  water,  the  total  range  of  river  here  being  about  32  feet. 
For  5  miles  above  Camden  the  river  would  admit  of  steamboat  naviga* 
tion  if  properly  cleared  of  snags;  but  a  draw  would  be  needed  in  Sie 
Camden  Bridge,  which  is  a  fine  iron  structure  so  built  as  to  involve  con- 
siderable cost  for  such  modifications.  Above  a  point  5  miles  above 
Camden  the  slope  of  the  river  is  in  many  places  so  great,  and  the  bed 
is  so  obstructed  by  rock  ledges  and  shoals,  that  any  improvement  for 
steamboats  would  be  enormously  expensive.  Pole  boats  were  used  on 
this  part  of  the  river  before  the  railroads  were  built,  but  have  since  en- 
tirely disappeared,  and  the  canals  constnicted  for  their  use  by  the  State 
are  in  ruins.  It  is  not  advisable  to  reestablish  this  method  of  trans- 
portation, as  it  has  once  alrej^y  proved  tof)  expensive. 

The  three  reports  above  mentioned  based  on  the  previous  examina- 
tions have  all  been  unfavorable  to  attempting  any  improvements;  the 
grounds  for  this  opinion  are  given  in  considerable  detail  in  Captain 
Bixby's  report.    I  (entirely  concur  with  him  that  this  river  is  not  worthy 
.  of  improvement.    No  survey  is  recommended. 

The  bend  about  4  miles  below  Camden  referred  to  in  the  act  was  also 
examined.  Tliis  i)ortion  of  the  river  has  already  been  surveyed.  The 
distance  around  the  bend  is  about  4  miles;  across  the  point,  about 
1,300  feet.  If  a  cut  were  made  it  would  be  largely  through  thick  wood, 
and  would  be  very  expensive.  The  navigation  around  the  bend  is  now 
as  good  as  the  bnlance  of  the  riv^er.  A  cut-off  might* easily  ii\jure  the 
channel  above  by  lowering  the  surface  of  the  water,  and  in  times  of 
freshets  it  would"  cx)nsiderably  increase  the  flood-height  below  wher^ 
the  bottom  lands  even  now  require  levees. 
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In  my  opinion  the  interests  of  navigation  do  not  demand  that  any- 
such  cut-oif  be  made.    No  farther  snrvey  is  recommended. 
Very  respectfully,  your  obedient  servant, 

Fbedbbic  Y.  Abbot, 

Captain  of  Engineers. 
'^rig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Pint  indonement.} 

XJ.  S.  Engdteeb  Office, 
Baltimore^  Md,j  February  14^  1891. 
Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  ray  opinion  the  portion  of  the  Wateree  River,  South  Carolina,  re- 
ferred to  herein,  is  not  worthy  of  improvement. 

Wm.  p.  Craighill, 
OoloneL  Corps  of  Engineers. 
ENa91 U 
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A. 

Aberdeen,  Waah.,  bridging  bhehalis  Rivor 
at 

Acta  of  Fifty-first  Congresfl,  second  session, 
affecting  Corps  of  En(;iue«rs 

Agate  Bay  Harbor,  Miun.,  improTeroent  of. 

Aunapoe  Harbor,  Wis.,  improvement  of 

Alabama  Kiver,  Ala.,  improvement  of 

Alabama  River,  Ala.,  np  to  Wetampka,  ex- 
amination of 

Albenwrle  Sound,  N.  C.  and  Norfolk  Har- 
bor, Va.,  water  way  between,  improve- 
ment of 

Alexandria,  La.,  bridging  Red  River  near.. 

Allegbeny  Bridge  Company,  bridge  of, 
across  Alleghciiy  River.  Pa 

Allegheny  Rivor,Pa.,  at  Sixth  street,  Pitts- 
b  urg,  bridging 

AUeglieny  River.  Pa.,  dam  at  Herr  Island, 
oonatruction  ox 

Allegheny  Riv^er,  Pa.,  impro'remcnt  of 

Allouez  Bay,  at  Superior,  Wis.,  examina- 
tion of 

Alloway  Creek,  17.  J.,  improvement  of 

Alsea  Bay,  Oregon,  examination  of 

Alsea  River,  Oregon,  examination  of 

Altamaba  River,  Ga^  improvement  of 

Alton,  Ill.,bridffing  Mississippi  River  at.. . 

Alviso  Creek,  Cal..  examination  of 

Alvlso  Harbor,  Cal..  examination  of 

Amosbury,  Mass.,  bridge  across  Powow 
Rirer  at 

Amite  River.  La.,  improrement  of. 

Anaoostia  River.  {See  Eastern  Branch  of 
Potomac  River.) 

Annie  J.  Russell  (schooner),  remoTsl  of 
wreck  of 

Apalacbioola  Bay,  Fla.,  improvement  of 

Apalachioola  River,  Fla.,  improvement  of. . 

Appomattox  River,  Va.,  improvement  of. . . 

Apnoquinnimink  River,  Del.,  improvement 

Approaches  to  Norfolk  Harbor,  Va.,  im- 
provement of 

Aqueduct,  Washington,  maintenance  and 
repair  of 

Aquia  Creek,  Va.,  improvement  of. 

Aransas  Bay,  Tex.,  examination  for  removal 
of  Half-Moon  Reef 

Arkansas  River,  Ark.,  at  Dardanelle,  bridg- 
ing   

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
improvement  of 

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
removing  obstructions  in 

Arthur  Kill,  K.  Y.  and  If.  J.,  improvement 

Arthur,  Lake>  La.,  course  of  Mermentcin 
River  through,  examination  and  survey  of. 

Ashlnud  Harbor,  Wis.,  improvement  of . . . . 

Ashley  River,  S.  C,  bridge  obstnioting 

Ashley  River,  S.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvenieut  of . . 

Astoria  Harbor,  Oregon,  eetoblishmciit  of 
harbor  linos  in 

Astoria,  Oregon,  and  Womls  L.inding,  Co- 
lumbia River  between,  examination  for 
■Mgglng 
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ABtoria,  Oregon,  wreck  in  Columbia  Blver 
near.  remoTal  of 

AtohafUaja  lUver,  La.,  to  Cottonport, 
Bayon  des  Glaisea  ftoxn,  examination  of. . 

Atlantic  City,  thoroaghfare  between  Great 
Bay  nortli  of,  and  Cape  May,  N.  J.,  ex- 
amination of. 

Augoata,  Ga.,  bridge  obatmeting  Baran- 
nahBiver  below.. 

Angnata,  Me.,  and  Watenrille.  He.,  Ken- 
sebeoBiver  between,  examination  and 
•arvejof , 

An  Sable  Harbor,  Mloh.,  improrement  of. . 


Back  Core,  Portland,  He.,  bridge  obatmet- 
ing obannel  to 

Back  Core,  Portland,  He.,  improvement  of 
ohann^ln 

Bagadaoe  RiTer,  He.,  improTement  of 

Bafitown,  Pa.,  and  Tionesta,  Tioneata  Creek 
between,  examination  of 

Baltimore  and  Obio  Sontbweatem  RaUroad 
ComiMinT.  bridge  of,  obstructing  Mus- 
kingum Kiver,  Ohio  •. 

Baltimore  Harbor,  Md.«  improTement  of . . . . 

Bamegat  Bay  and  Great  Egff  Harbor  Bay, 
N.  J.,  sound  between,  examination  of 

Bamegat  Inlet,  K.  J.,  removal  of  wreck  in 


and  keeping 
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435 
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294 


BamstAble.Mass^,  bridging  channel  between 
Little  Island  and  mauiland  at  Osterville, 
in  town  of 

Barren  River,  Ky.,  oi 
in  repair  lock  and  dam  on 

Bartholomew.Bayou,  La.  and  Ark.,  improve- 
ment of 

Bath,  He.,  KonQebeo  River  at,  establish- 
ment of  harbor  lines  in 

Battalion  of  Engineers 

Batteriei,  construction  of 4 

Bay  Ridge  Channel,  New  York  Harbor, 
N.  Y.,  examination  of 

Bay  Ridge  Channel,  New  York  Harbor,  N. 
X.,  improvement  of 

Bay  River,  N.  C,  and  Pamlico  River,  N.  C, 
water  wav  between,  examination  of 

Bayou  BartWomew,  La.  and  Ark.,  improve- 
ment of 

Bayou  Black,  La.,  and  Bavou  Terrebonne, 
examination  for  connection  between...... 

Bayou  Black,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of. 

Bayou  Bcsuf,  La.,  improvement  of 

Bayou,  Buffalo,  Tex.,  improvement  of 

Bayoa  Carlin,  La.,  examination  of 

Bayon  Castor,  La.,  examination  of 

Bayon,  Cedar,  Tex.,  improvement  of 

Boyou  Chevreuil,  La.,  examination  of 

Bayou  Cocodrie,  St.  Landry  Pariah,  La.,  ex- 
amination of 

Bayou  Courtabloan,  La.,  improvement  of — 

Bayou,  Cypress,  and  lakes  between  Jeffer- 
son, Tex.,  and  Shreveport,  La.,  survey  of . 

Bayou  D' Arbonne,  La.,  improvement  of 

Bayou  des  Glaisea,  La.,  from  Atchafalaya 
River  to  Cottonport,  examination  of 

Bayou,  Double,  Chambers  County,  Tex., 
mouth  of,  examination  of , 

Bayou  La  Fourche,  La.,  improvement  of 

Bayou,  La  Grange,  Fla.,  improvement  of  j 

Bayou  Ma^on,  La.,  improvement  of 

Bayou  Hanchac  La^  improvement  of , 

Bayou  Plaquemine,  La.,  bridge  obstructing. , 

Bayou  Plaquemine,  La.,  improvement  of 

Bayou  Plaquemine,  La.,  securing  mouth  of, 
f^om  for  tner  (Saving 

Bayou  Rondeway,  La.,  improvement  of 

Bayou,  Steele,  Miss.,  improvementof 

Bayou  Teche,  La.,  between  St.  Martinsville 
and  Port  Barre,  examination  of , 

Bayou  Teohe,  La.,  improvement  of 
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Bayoa  Tttrrebonne,  La.,  and  Bayon  Black, 
examination  for  connection  between. . . , .  ■ 

Bavou  Terrebonne,  Lju,  between  Houma  and 
Thibodeaux,  examination  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayon  Tigre,  La.,  examination  of 

BayouVeimillion,  bayandpaaaea,  La.,  exam- 
ination of 

Bayou  Vidal,  La.,  improvement  of 

Bayon,  Wasliington,  Miss.,  improvement  of. 

Beaufort  Harbor,  K.  C,  improvement  of 

Beaufort,  K.  C,  and  New  Berne,  N.  C,  water 
way  between,  improvement  of 

Beaufort,  N.  C,  and  New  Kiver,  N.  C,  water 
way  between,  imnro vement  of 

Beaufort  Biver,  S.  Cy  improvement  of 

Beaver  River,  Pa.,  movable  dam  in  Ohio 
River  near  mouth  of,  oonatmction  of 

Bee  Tree  Shoals,  Ala.,  foot  of,  and  Chatta- 
nooga, Tenn.,  Tenneaaee  River  between, 
improvement  of 

Bee  TreeShoala,  AU..  Tenneaaee  River  be- 
low, improvement  of 

Belfast  Harbor,  Me.,  improvement  of. 

Bellamy  River,  N.  H.,  improvement  of 

Ben  Hur  (tender),  removal  of  wreck  of 

Beqjamin  Gartaide  (schooner),  removal  of 
wreck  of 

Berwick  Bay,  La.,to  Gulf  of  Mexico,examina- 
tionof 

Bickmore,-  S.  S.  (schooner),  removal  of  wreck 
of. 


Big  Barren  River,  £y .,  above  BowlingGrcen, 
examination  of 

Big  Barren  River,  Ey.,  Green  River  above 
mouth  of,  examination  of 

Big  Black  River,  Miss.,  improvement  ot 

Big  Blackfoot  River.  Mont.,  month  of,  and 
iutemational  bounnary  line,  Clark  Fork  of 
Columbia  River  between,  examination  of. . 

Big  Hatchee  River,  Tonn.,  imnrovement  of. 

Big  Sandy  River,  Levisa  Pork  of,  Ky.,  im- 
provement of. 


Big  Sandy  River,  Russel  Fork  of,  Ky.,  ex- 
amination of 

Big  Sandy  River,  Tug  Fork  of,  01  and  95^ 
miles  above  C^tlettsburg,  Ky.,  bridging. 
Sandy  River,  Tug  Fork  of,  W.  Vk.  an 
v.,  improvement  of. 


.  and 


Bi 


Big  Sandy  River,  W.  Va.  and  Ky.,  improve- 

01. 


mentol 
Big  Sioux  River,  mouth  of,  and  north  line 
of  South  Dakota,  Missouri  River  between, 
examination  and  survey  of. 
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Bis  Stone  Lake,  Minn,  ana  S.  Dak.,  examina- 
tion and  survey  of 

Big  Sunflower  River,  Miss.,  improvement  of. 

Bills  authorizing  construction  of  bridges, 
examination  of. 

Biloxi  Harbor,  Miss.,  improvement  of 

Black,  Bayou,  La.,  and  Bayon  Terrebonne, 
examination  for  connection  between 

Black,  Bayou,  La.,  for  connection  between 
Calcaaieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Black  Lake  Harbor,  Mich.,  improvement  of- 

Black  River,  Ark.  and  Mo.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  obstruction  of,  | 
by  logs,  and  ii^)ury  to  dam  on 

Black  River  Harbor,  Ohio,  improvement  of. . 

Black  River,  l^.,  improvement  of | 

Black  River,  Mich.,  atPort  Huron,  improve- 
ment of , 

Black  River,  Mich.,  month  of,  improvement 
o^ ' 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River,  S.  C,  below  Kingstree,  exami- 
nation of 

Bhick  River,  'Wash.,  examination  of 

Black  Rock  Harbor,  Conn.,  improvement  of. . 

Black  Warrior  River,  AU.,  between  Tusca- 
looaa  and  Daniela  Greek,  improveineat  of. 
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Block  Island,  R  L,  harbor  of  reftige  at 

Blue  Hill  Harbor,  Me.,  examination  of 

Bluff  Creek,  Misa.,  improvement  of 

Board  of  Engineers,  Tne 

Boards: 

On  examination  for  deep-water  harbor 
on  Pacific  coast  between  Points  Dnma 

and  Capistrano,  Oal 

On  examination  for  harbor  of  refdgo 

near  month  of  Dola^iue  Bay 

On  examination  for  nhip  Canal  to  connect 
Lakes   Union,  Washington,  and  Sa- 

mamish  with  Pu^t  Soand.  Wash 

On  improvement  ot  Hudson  River,  li^.  Y. 
On  improvement  of  Sacramento  and 

Feather  rivers,  Cal 

On  investigation  of  mining-debris  ques- 
tion in  California 

On  reexamination  of  Port  Orfoi*d  Harbor, 

Oregon 

On  survey  for  improvement  of  Wilming- 
ton Harbor,  Del 

On  valcation  of  channel  constmcted  by 
Buffalo  Bayou  Ship  Chojinel  Company 

in  Galveston  Bay,  Tex 

Boeuf,  Bayou,  La.,  improvement  of 

BoBuf  Kiver,  La.,  improvement  of 

Bogue  Chitto,  La.,  improvement  of 

Bogue  Falia,  La.,  improvement  of 

Bogue  Sound,  N.  C,  improvement  of 

BoquotBlver,  N.  Y.,  below  Willsboro,  exam- 
ination of 

Boston  Harbor,  Mass.,  construction  of  case- 
mates at 

Boston  Harbor,  Mass.,  defense  of 

Boston  Harbor,  Mass.,  establishment  of  har- 
bor lines  in 

Boston  Harbor,  Mass.,  Improvement  of 

Bowling   Green,  Ky.,    Big  Barron   River 

above,  examination  of 

Brazos  River,  Tex.,  below  Waco,  examina- 
tion of .., , 

Braxos  Santiago  Harbor,  Tex.,  improvement 

of 

Breakwaters: 

At  Gordon  Landing,  Lake  Champlain.Vt. 

At  mouth  of  Saco  River,  Me 

At  New  Haven,  Conn 

At  Rouse  Point,  Lake  Charoplain,  N.  Y. . 
From  Mount  Desert  to  Porcupine  Island, 

Me 

Occupancy  of  and  iAJury  to,  by  corpo- 
rations or  individuals 

Breton  Bay,  Md.,  harbor  at,  improvement  of. 
Bridgeport  Harbor,  Conn.,  improvement  of. . 
Bridges,  examination  of  bills  authorising 

construction  of 

Bridges  in  Yellowstone  National  Park,  con- 
struction and  improvement  of 

Bridges  ob.structing  navigation 

Bridges  proposed  to  be  built  across  naviga- 
ble waters,  examination  of  plans  and  loca- 
tions of 

Bridging  navigable  waters  of  United  States. 
Broad  Creek,  Md.,  examination  and  survey 

of 

Broad  Cre^  River,  Pel.,  ox.imination  of 

Broadkiln  River,  Del.,  improvement  of 

Bronx  River,  N.  Y.,  examination  and  survey 

of :.... 

Browns  Crock,  Sayville,  N.  Y.,  improvement 
of 

Bruce  (bark),  removal  of  wreck  of 

Brunswick,  Ga.,  outer  bar,  examination  and 
survey  of 

Bninnwiok  Harbor,  Ga..  improvement  of. .. 

Buckhannon  River, W.  Vs.,  imnrovoment  of. 

Budd  Inlet,  Olympiu  Harbor,  Wash.,  from, 
examination  and  survey  of 

Buffalo  Bnvou  Ship  Channel  Company,  val- 
uation of  channel  constructed  in  Griilves- 
ton  Bay,  Tex.,  by 

Buffalo  Bayou,  Tex.,  Improvement  of 
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Bnffalo  Harbor,  N.  Y.,  improvement  of 

BoiRilo  Harbor,  K.  Y.,  occupancy  of  north 
pier  at 

Buffalo,  N.  Y.,  ahip  channel  in  connecting 
waters  of  the  Groat  Lakes  between,  Chi- 
cago and  Duluth,  examination  of 

Building  materials,  tests  of 

Buildinj!8,  public,  D.  C^  improvement  and 
care  of 

Burlington  Harbor,  Yt.,  improvement  of 

Buttermilk  ChanncL  Kevr  York  Harbor,  N. 
Y.,  examination  of 

Buttermilk  Channel,  New  York  Harbor,  "S. 
Y.,  Improvement  of 

C. 

Cable  City  Bridge  Construction  Company, 
bridge  of,  across  Arkansas  River  at  Darda- 

neUe,  Ark • 

Cable  cilleries,  construction  of - — 

Cache  Kiver,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  improvement  of 

Calcasieu  Lake,  La.,  and  Sabine  Lake,  con- 
nection between,  via  Bayou  Black,  exami- 
nation of 

Calcasieu  River,  La.,  month  and  passes  of, 

imnrovement  of ". 

Caliromia,  investigation  of  mining-d6bris 

Question  in 

Caloosahatchee  River,  Fla.,  improvement  of. 

Calumet  Harbor,  HI.,  Improvement  of 

Calumet  River,Ill.  and  Ind.,  improvement  of . 
Cambridge  Harbor,  Md.,  improvement  of. . . 
Camden,  Aik.,  Ouachita  River  above,  im- 
provement of 

Camden  Harbor,  Me.,  improvement  of. 

Camden,  N.  J.,  establishment  of  harbor  lines 

at : 

Camden,  N.  J.,  harbor  at,  imiirovement  of. . . 

Camden,  S.  C,  Wateroe  River  between, 

and  Falls  of  the  Catawba;  and  bend  about 

4  miles  below,  examination  of 

Canals: 

Cascades  Canal,  Columbia  River,  Ore- 
gon, oonstmction  of 

Coosa  River,  Ga.  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on  . . 

Bes  Moines  Rapids  Canal,  operating 

and  care  of 

Fox  River.  Wis.,  operating  and  care  of 

locks  and  dams  on 

Great  Kanawha  River,  W.Va.,  operating 

and  care  of  locks  and  dams  on 

Green  and  Barren  rivers,  Kv.,  operating 
and  keeping  in  repair  loclu  and  dams 

on 

Illinois  and  Mississippi  Canal,  oonstmc- 
tion of 

Illinois  River,  111.,  operating  and  care 

of  La  Grango  Lock 

Kentucky  River,  Ky.,  operating  and 
keeping  in  repair  lix^ks  and  dams  on. . 
Louisville  and  Portland  Canal,  Ky.,  op- 
erating and  care  of 

Monongnhola  River,  oi)erating  and  care 

of  Locks  and  Dams  Nos.  8  and  9 

MonoDgahela  River,  purchase  of  Look 

and  Dam  No.  7 

Mouoncahela  River,  purchase  of  Lock 

and  Dam  No.  6 

Muscle  Shoals  Canal,  Tennessee  River, 

operating  and  caro  of 

Muskingum  River.  Ohio,  operating  and 

care  of  locks  and  dams  on 

Portage  Lake,  Mich.,  with  Lake  Superior 
and  Keweenaw  Bay,  purchase  of  can^ 

connecting  

St.  Clair  FlaU  Canal,  Mich.,  improve- 
ment of 

St.  Chiir  Flato  Canal.  Mich.,  operating 

and  care  of 

8t.  Marys  Falls  Canal,  Mich.,  operating 
and  caro  of. 
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Caaapitsit  Channel,  Maas.,  examination  and 

aurveyof • 

Oanarsie  Bav,  K.  Y..  improvement  of 

Cane  Kiver,Iiaexainination  of 

Caney  Fork  River,  Tenn.,  improvement  of  . . 
Gape  Anjit  Hasa.,  harbor  of  refuge  at  Sandy 

Cape  Charles  City  HarW,  Va.,  and  ap- 
proaohaa  b^Chenton  (Cborrystone)  Inlet, 
improvement  of 

Cape  Fear,  North  EaatRiver,  K.  C,  improve- 
ment of 

Cape  Fear  River,  K.  C,  above  Wilmington, 
improvement  of 

Cape  Fear  River,  N.  C,  at  and  below  Wil- 
miiigtoii,  improvement  of 

Cape  May  and  Great  Bay  north  of  Atlantio 
Oity,  N.  J.,  thorougluare  bctweont  exam- 
ination of 

Cape  May  City,  N.  J.,  examination  for  break- 
water at  • 

Capistrano  Point  and  Point  Duma,  Cal., 
deep-water  harbor  on  Paciflo  coast  between, 
examination  for 

Carlin,  Bayon,  La.,  examination  of 

CarquinoB  Strait,  Cal.  {Sh  Karqnine^ 
Strait.) 

Carthage,  Kiaa.,  and  Edinbnrg,  Hias.,  Pearl 
River  between,  Improvement  of 

CarthagOtHiaa.,  ana  Jackson,  Mia8.»  Pearl 
River  between,  improvement  of 

Caacadea  Canal,  Qolumbia  River,  Oregon, 
conatmotion  of 

Casemates,  constnietion  of 

Castor,  Bayou,  La^  examination  of 

Catawba.  Falls  of  the,  aad  Camden,  Wateree 
River,  8.  C*  between,  examinRti<m  of 

Catlettaburg,  Ky.,  bridging  Tug  Fork  of 
Big  Savdy  River,  91  ancl  95|  miles  ftboTS . . 

Cedar  Bi^oo,  Tex.,  improvement  of 

Cedar  Keys,  Fla.»  Boat  or  Number  Four 
Channel  north  and  westof.  examination  of. 

Cedar  K^s,  Fla.,  harbor  at,  improvement  of. 

Cedar  River  Harbor,  Mich.,  improvement  of. 

Cerulius  (schooner),  removal  of  wreck  of  . . . 

Champlain,  Lake,  Narrows  of,  N.  Y.  and  Vt., 
improvement  of 

Champli«  Creek,  N.  Y.,  examination  of 

Channel  between  Staten  Island  and  New 
Jersey,  ImprovemMit  of 

Channel  in  Back  Cove,  Portland,  Me.,  im- 
provement of 

Channel  in  connecting  waters  of  the  Great 
Lakes  between  CKieago,  Duluth,  and  Buf- 
falo, examination  of 

Channel  north  and  westof  Cedar  Keys,  Fla., 
examination  of 

Charleston  and  Sooth  Side  Bridge  Company, 
bridge  of,  across  Great  Kanawha  Kiver, 
W.  Va 

Charleston  Harbor,  S.  C,  construction  of 
casemate  at 

Charleston  Harbor,  S.  C,  improvement  of . . . 

Charleston  Harbor,  8.  C,  removal  of  wreck 
in  South  Channel  across  bar 

Charleston,  W.Va.,  bridging  Great  Kanawha 
River  at 

Charlevoix  Harbor,  Mich.,  improvement  of. 

Charlevoix,  Mich.,  bridging  Piuo  Lake  near. 

Charlotte  Harbor,  Fla.,  examiuation  of 

Charlotto  Harbor,  Fla..  improvement  of 

Charlotte  Harbor,  N.  Y.,  improvoment  of 

Charts  of  northern  and  northwestern  lakes, 
printij^gand  distribuiion  of 

Chatham  Harbor.  Maas.,  improvcMnoiit  of 

Chattahoochee  River,  Ga.  •and  Ala.,  be- 
tween West  Point  and  I*>anklin,  exami- 
nation of 

Chattahoochee  River,  Ga.  and  Ala.,  improve- 
ment of 

Chattanooga,  T<>nn.,  and  f»ot«of  Bee  Troo  I 
Shoals,  Ala.,  T^incssee  River  between, 
improvemeu  t  o  f I 
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Chattanooga,  Tenn.,  Tennessee  Riyer  above, 
impTOTement  of • 

Chattanooga,  Tenn., Tennessee  River  below, 
improvement  of 

Cheat  RlvePjW. Va., improvement  of 

Cheboygan  Harbor,  Mien.,  improvement  of . 

Chefiincte  KlverLLa..  improvement  of 

Chehalis  River,  wash.,  below  Montesano, 
examination  and  survey  of 

Chehalis  River,  Wash.,  between  Aberdeen 
and  Coamopolis,  bridging 

Chehalis  River,  Wash.,  improvement  of 

Chenton  Inlet,  Cape  Charles  City  Harbor, 
Va.,  and  approaches  by,  improvement  of 

Cherrystone  Inlet^  Cape  Charles  City  Har- 
bor, Va.,  and  approaches  by,  improve- 
mtat  of 

Chesapeake  Bay,  barber  of  refhge  at  Lynn- 
haven  Bay,  foot  of,  Va.,  examination  and 
survey  for 

Chesapeake  Bay,  removal  ot  wreck  in 

Chester  River,  Md.,  fh>m  CrumpUm  to 
Jones  Landing,  improvement  of 

Cheater  River,  liCd.,  removal  of  wreck  in 
Jaokson  Creek 

Chevreuil,  Bayon,  I^a.,  examination  of 

Chicago  and  Iforth  Miohinn  Railroad  Com- 
pany, bridge  of,  across  rine  Lake,  Mich. 

Chicago  and  Jforth-Westem  Railway  Com- 
pany, bridges  of,  across  Chicago  River,  111 

Chicago  Harbor,  111.,  establishment  of  har- 
bor Unes  in 

Chicago  Harbor,  Hi.,  improvement  of 

Chicago,  111.,  bridge  of  city  of,  obstructing 
Chicago  River  at  Canal  street 

Chicago,  HI.,  bridging  North  Branch  of  Chi- 
cago River  near  Kmsie  street 

Chicago,  111.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes  between,  Bu- 
Ittth,  and  Buflhlo,  examination  of 

Chicago  River,  111.,  at  Canal  street,  Chi- 
cago, bridge  obstructing 
Chicago  River,  111.,  near 
Chicago,  bridfing  North 
^hlokahominy  River,  Va.,  u«t,wo«u  uunj 
Landing  and  Long  Bridge,  examination 
of , 

Chickahominy  River.  Va.,  improvement  of. 

Chickasahay  River,  Miss.,  improvement  of. . 

Chief  of  Engineers,  office  of  the 

Chinooteague  Bay,  Va^  and  Delaware  Bay, 
at  or  near  Lewes,  Del.,  water  way  be- 
tween, Improvement  of , 

Chippewa  River,  Wis.,  including  Yellow 
Banks,  improvement  of 

Chippewa  River,  Wis.,  survey  forrc8er\-oir8 
at  souroceof 

Chltto,  Bogue,  La.,  improvement  of , 

Choctawhatchee  River,  Fla.  and  Ala.,  im- 
pro  vemen  t  of 

Cnoptank  River,  Md.,  improvement  of 

Christians  Point,  West  Galveston  Bay, 
Tex.,  firom,  examination  and  survey  of . . . 

Clackamas  Rapiils,  Oregon,  Willamette 
River  at,  examination  and  survey  of 

Clarendon,  Ark.,  and  Lower  White  River, 
examination  and  survey  of 

Clark  Fork  of  Columbm  River.  Wash.. 
Idaho,  and  Mont.,  between  international 
boundary  line  ana  month  of  Big  Black- 
foot  River,  examination  of 

Clark  River,  S.  C,  improvement  of 

Clarke,  Lewis  and.  River,  Oregon,  exami- 
nation and  sun'oy  for  snagjr iug 

Clay  County,  Mo.,  bridging  Missouri  River 

Clearwater  River,  Idaho,  about  11  'miles 
above  Lewiston,  bridging 

Cleveland  Harbor,  Ohio,  improvement  of . . . 

Clinch  River,  Tenn.,  Improvement  of 

Clinton  and  Illinois  Bridge  Company, 
bridge  of,  across  Mississippi  River  at 
Clinton,  Iowa.... 
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Clinton  Harbor,  Conn.,  improvement  of 

Clinton.  Iowa,  bars  nortu  of  Littlo  Rock 
Iflland,  in  Mississippi  River  near,  exami- 
nation and  BorveT  for  removal  of 

Clinton,  Iowa,  bridging  Mississippi  River 

near 

Clinton  River,  Mich.,  Improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coal  Bank  Slough,  Coos  County,  Oregon, 

brid^ne 

Coai^ok  Bav,  N.  C,  improvement  of 

Coaster  Harbor  Island,  K.  I.,  cove  and  water 

way  near,  improvement  or 

Cookeco  River,  N.  H.,  improvement  of 

Cocodrie,  Bayou,   St.  Landry  Parish,  La., 

examination  of 

CoUins  Crossing,  N.C.,  and  Roberts  Landing, 
V.  C,  White  Oak  River  between,  examina- 
tion of 

Colorado  River,  Ariz.,  between  Yuma  and 

Eldorado  Canyon,  examination  of 

Colorado  River,  Tex.,  examination  for  re- 
moval of  raft  at  month  of 

Columbia,  Department  of  the,  report  of  act- 
ing engineer  officer  on  operations  in 

Columbia,  La.,  bridging  Ouachita  River  near 
Columbia  River,  Oregon  and  Wash. : 

Bridging,  near  \  ancouver,  Wash 

Construction  of  canal  at  Cascades,  Ore- 
gon  

Examination  and  survey  of,  between 
month  of  Willamette  Ilivor,  Oregon, 

and  Vancouver.  Wash 

Examination  anil  survey  of  Columbia 
and  Willamette  rivBrs  below  Portland, 

Ore^n 

Examuation  of,  between  Astoria  and 

Woods  Landing,  Oregon,  for  snagging 

Examination  of  rnannel  from,  to  head  of 

Youngs  Bay,  Oregon 

Examination  of  Clark  Fork  of.  Wash., 
Idaho,  and  Mont.,  between  interna- 
tional boundary  line  and  mouth  of  Big 

Blackfoot  River 

Gauging 

Improvement  of,  between  head  of  Rock 
Island  Rapids  and  foot  of  Priest  Rapids , 
Improvement  of  Columbia  and  Willa- 
mette rivers  below  Portland,  Oregon.. 

Improvement  of  mouth  of 

Improvement  of  Upper  Columbia  River. 

Removal  of  wreck  in 

Columbus,  Miss.,  and  Demopolis,  Ala.,Tom- 
bigbee  River  between,  improvement  of . . . . 

Columbus  (tug),  wreck  of 

Commission  on  turvey  of  Wilmington  Har- 
bor, Del :. 

Commission  on  valuation  of  channel  con- 
structed bv  Buffalo  Bayou  Ship  Channel 

Company  m  Galveston  Bay,  Tex 

Compton  Creek  and  Shoal  Harbor,  N.  J., 

improvement  of 105 

Conecuh  River,  Ala.,  Improvement  of 203 

Congarce  River,  S.  C.  improvement  of 174 

Conneant  Harbor,  Ohio,  examination  and 

survey  of 373 

Connecticut  River  above  Hartford,  Conn, . 

improvement  of 64 

Connecticat  River  below  Hartford,  Conn., 

examination  of 79  80 

Connecticut  River  below  Hartford,  Conn., 

Improvement  of 65 

Contentnia  Creek,  N.  C,  fhiprovement  of. . ,     158 
Contingencies  of  rivers  and  liorbors,  exam- 
inations, surveys  and,  estimates  for 421 

Coos  Bay  and  Harbor,  Oregon,  entrance  to, 

improvement  of 401 

Coos  Bay,  Oregon,  examination  and  survey 

or  upper  harbor 410 

Coos  Bay,  Roseburg  and  Eanteni  Railroad 
and  Na\ngation  Company,  bridge  of,  across 

Coal  Bank  Sltnigh,  Ore'^on 432 

Coos  County,  Oregon,  bridging  Coid  Bank 
Slough ;...- 432 
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Coosa  Biror  between  Home,  Ga.,  and  East 
TennMsee,  Virginia  and  Georgia  BaiU'oad 
Bridge,  improvement  of 

Coosa  Kiver  between  Wetnmpka,  Ala.,  and 
Hast  Tennessee,  Virginia  and  Georgia 
Bailroad  Bridge,  improvement  of 

Coosa  Bivor.  Ga.  and  Ala.,  improvement  of . 

Coosa  Bivur,  Ga.  and  Ala.,  operating  and 
care  of  canals  and  other  works  of  navi- 
gation on 

Coquille  Citv,  Oregon,  and  Mjrrtle  Point, 
Cfoquille  Biver  between,  examination  and 
8nr\'ey  of 

Coquillo  Biver,  Oregon,  between  Coqnillo 
City  and  Myrtle  I'oint,  examination  and 
survey  of 

Coquille  Biver,  Oregon,  improvement  of .. . 

Cornwall.  N.  Y.,  Moodna  Biver  (Murderers 
Creek)  and  Hudson  Bivor  at,  examination 
and  survey  of 

Corps  of  Engineers,  battalion  of 

Corps  bf  Engineers,  laws  of  Fifty-first  Con- 
gress, second  session,  afiecting 

Corps  of  Engineers,  officers  of. 

Corps  of  Engineers,  recommendations  as  to 
examinations  for  promotion  of  officers  of.. 

Corps  of  Engineers,  statement  showing 
rank  and  duties  of  officers  of 

Corsica  Shoal,  Mich.,  at  lower  end  of  Lake 
Huron,  near  St.  Clair  Biver,  examination 
of 

Corvallis,  Oregon,  Willamette  Biver  near, 
examination  and  survey  of 

Cos  Cob  or  Miamus  Biver,  Conn.,  examina- 
tion and  suirvey  of. 

Cosmopolis,  Wash.,  bridging  Chehalis 
Biver  at 

Cottonport',  La.,  to  Atchafalaja  Biver, 
Bayou  dos  Glaises  from,  examination  of. . 

Council  Bluffs,  Iowa,  bridging  Missouri 
Biver  at .*..:. 

Courtableau,  Bavou,  La.,  improvement  of. . 

Courtland,  Va.,  Nottoway  Biver  below,  ex- 
amination of 

Cove  near  Coaster  Harbor  Island,  B.  I.,  im- 
provement of , 

Covington,  Ga.,  to  Ocmnlgee  Biver,  Yellow 
Biver  Arom,  examination  of 

Cowlitz  Biver,  Wash.,  improvement  of 

Crane  Creek.  Va.,  examination  of 

Creel  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Crooke<l  Biver,  Wash.,  examination  of 

Ciookston,  Minn.,  Bed  Biver  of  the  North 
and  tributaries  above,  examination  and 
survey  of 

Cross-over  Light  and  Sister  islands,  N.  Y., 
shoal  in  St.  Lawrence  Biver  between,  im- 
provement of 

Crumpton,  Md.,  and  Jones  Landing,  Ches- 
ter Ki  ver  between,  improvement  of 

Cumberland  Biver,  Tenn.  and  Ky.: 

Improvement  of 

Improvement  of,  above  mouth  of  JeUioo 

Creek,  Ky 

Improvement  of,  above  Nashville.  Tenn. 
Improvement  of,  below  Nashville,  Tenn. 
Improvement  of  South  Fork  of,  Ky 

Cumberknd  Sound,  Ga.  and  lla,,  improve- 
ment of 

Current  Biver  below y an  Bnren,  Mo.,  exam- 
ination of 

Currituck  Sound,  N.  C,  improvement  of . . . . 

C*urrituck  Sound,  N.  C,  water  wav  between 
Norfolk  Harbor,  Ya.,  and  Albemarle 
Sound,  N.  C,  through,  improvement  of 

Curtis  Bay,  PaUpeco  Biver,  Md.,  from 
Craighiir  channel  to  sugar  refinery 
wharves  at,  examination  of 

Cnttyhunk  and  Neshawana  islands,  Mass., 
Canapitsit  Channel,  between,  examina- 
tion ami  survey  of 

Cypress  Bayou  and  lakes  between  Jeflbr- 
■on,  Tex.,  and  Shreveport,  La.,  survey  of. 
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BalloA,  Tex.,  Trinity  Elver  below,  exami- 
nation  of 

Bam,  Allegheny  River,  Pa.,  at  Herr  Island, 
cOQStmction  of ; 

Bam,  Ohio  River,  at  Davis  Island,  operat- 
ing and  care  of 

Bam,  Ohio  River,  near  mouth  of  Beaver 
River,  Pa.,  conainiction  of 

Bams  and  locks.    (See  Locks  and  Dams.) 

Baniels  Creek  and  Tuscaloosa^  Ala.,  Black 
Warrior  River  between,  improvement  of. . 

B' Arbonne,  Bayon,  La.,  improvement  of — 

Bardanelle,  Ark.,  bridging  Arkansas  River 
at 

Baricn  Harbor,  Ga.,  improvement  of. 

Bavids  Island,  N.  Y.,  sea  wall  and  embank- 
ment at 

Davis  Island  Dam,  Ohio  River,  operating 
and  care  of 

Debris,  mining,  question  in  California,  in- 
vesti^tionof 

Deep  River,  Wash.,  examination  of 

Deep-water  harbor  on  Pacific  coast  between 
Points  Duma  and  Capistrano,  Cal.,  exam- 
ination for 

De  Grasse,  Sylvia  (ship),  removal  of  wreck 
of. 

Delaware  Bav : 

Constmction  of  iron  pier  near  Lewes, 

Del 

Examination  for  harbor  of  refuge  for 

deep-draft  vessels  near  mouth  of 

Improvement  of  ice-harbor  at  head  of, 

Del 

Inoprovement  of  water  way  between 
Chincoteague  Bay,  Ya.,  and,  at  or 

noarLewets,  Del 

Removal  of  wrecks  in 

Delaware  Breakwater,  Del.,  harbor  at,  im- 
provement of 

Delaware  River  at  Philadelphia,  Pa.,  and 
Camden,  N.  J.,  establishment  of  harbor 
lines  in 

Delawace  River,  Pa.  and  N.  J.,  improve- 
ment of 

.  Delaware  River,  removal  of  wrecks  from. . . 

Demopolis,  Ala.,  and  Columbus,  Miss.,  Tom- 
bigbee  River  between,  improvement  of. . . 

Demopolis,  Ala.,  Tombigbce  River  below, 
improvement  of 

Department  of  the  Columbia,  report  of  act- 
ing engineer  officer  on  operations  in 

Department  of  the  Platte,  report  of  acting 
engineer  officer  on  oiteratious  in 

Departments,  military,  estimq^cs  for  sur- 
veys  and  reconnaissances  in ■ 

Departments,  military,  i*econnaissanccs  and 
explorations  in 

Depot,  engineer 

Des  Allemands,  Lake,  La.,  and  i>oints  near 
Vacherie,  etc.,  bayous  Cbevreuil  and  Ti- 
gre  between,  examination  of 

Des  Chutes  River,  Wash.,  Olympia  Harbor 
to  mouth  of,  examination  and  survey  of . . 

Des  Glaises,  Bayoa,  La.,  ftrom  Atchafalaya 
River  to  Cottonport,  examination  of 

DeJi  Moines  Rapids  and  Illinois  River,  Mis- 
sissippi River  between,  improvement  of.. 

Des  Momes  Rapids  and  Minneapolis,  Mis- 
sissippi River  between,  improvement  of . . 

Des  Moines  Rapids  canal  and  dry  dock,  op- 
erating and  care  of 

Des  Moines  Rapids,  Mississippi  River,  im- 
provement of 

Detroit  River,  Mich.,  American  channel  of, 
examination  of 

Detroit  River,  Mich.,  improvement  of 

Devil  Lake,  N.  Dak.,  examination  of 

Dickinson,  Frederick  W.,  et  al.,  bridge  of. 
In  Barnstable,  Mass 

Distribution  of  charts  of  northern  and  north- 
western lakes , 
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Biatrict  of  Colnmbia,  iroprovementand  care 
of  public  boildlngs  and  grounds 

District  of  Columbia,  water  supply  ot 

Biviaion  en  gineera 

Division  of  the  Missouri,  report  of  engineer 
officer  on  operations  in 

Division  of  the  Pacific,  report  of  acting  engi- 
neer officer  on  operations  in ■ 

DIyIs  ions,  En  eineer 

Divisions,  military,  reconnaissances  and  ex- 
plorations in 

D6boy  and  Sapelo,  6a.,  inside  route  be- 

'   tween,  examination  and  survey  of 

Double  Bayou,  Chambers  County,  Tex., 
month  of,  examination  of 

Dozier  Bridge,  Va.,  West  Neck  River  to 
and  bevond,  examination  of 

Drum  Iniet,  N.  C,  examination  of. 

Dry  dock  at  St  Marys  Falls  Canal,  Mich .... 

Dry  dock,  Des  Moines  Bapids,  operating  and 
care  of 

Dublin,  6a.,  bridging  Oconee  Kiver  near — 

Duck  Creek,  Del.    {Ses  Smyrna  River.) 

Duck  Island  Harbor,  Conn.,  improvement  of 

Dj^utb  Harbor,  Minn.,  and  adjacent  waters, 
establishment  of  harbor  lines  in 

Dulnth  Harbor,  Minn.,  improvement  of 

Dulnth,  Minn.,  ship  channel  in  connecting 
waters  of  the  6rBat  Lakes,  between,  Chi- 
cago and  Buifalo,  examination  of 

Duma,  Point,  and  Point  Capistrano,  Col., 
deep-water  harbor  on  Paoitio  coast  be- 
tween, exam  ination  for 

Duncan  Falls,  Ohio,  bridge  obstructing 
Muskingum  Kiver  at 

Dunkirk  Harbor,  N.  Y^improvement  of  . . . 

Duties  of  officers  of  Corps  of  Engineers, 
statement  showing 

Duwamiah  River,  W  ash.,  examination  of . . . . 

Duwamish  River,  Wash.,  near  Seattle, 
bridging 

D' Wamish  River,  WaAh.,  examination  of . . . 

D'Wamish  River,  Wash.,  near  Seattle, 
bridging 


8M 


425    963 


Eagle  Harbor,  Mich.,  improvement  of 31 3 

East  Chester  Creek,  If .  Y.,  improvement  of .       75 

East  Omaha,  Kebr.,  bridging  Missouri 
River  at 431 

East  River,  N.  Y.,  establishment  of  haibor 
lines  in 

East  River,  K.  Y.,  removing  obstructions 
from  

East  Tennessee,  Yirginia  and  6eorgia  Rail- 
way bridge  and  Rome,  Ga.,  Coosa  River 
between,  improvement  of. 

East  Tennessee,  Virginia  and  Georgia  Rait - 
way  bridge  and  Wetumpka,  Ala.,  Coosa 
River  betweeUjlmprovement  of 

East  Tennessee,  Virginia  and  Georgia  Rail- 
way Company,  bridge  of,  obstructing 
Tennessee  River 

Eastern  Branch  of  Elisabeth  River  and 
Lynn  Haven  Bay,  Va.,  water  way  be- 
tween, examination  of * 

Eastern  Branch  of  Potomac  River,  D.  C, 
examination  and  survey  of 

Eastern  Branch  of  Potomac  River,  D.  C, 
improvement  of 

Echo  Harbor,  New  Rochelle,  N.  Y.,  im- 
provement of 

E<igartown,    Mass.,    Marthas    Vineyard,  ■ 
inner  harbor  at,  improvement  of i      49 

Edinburg  and  Carthage,  Miss.,  Pearl  River 
between,  improvement  of 

Edisto  River,  S.  C,  improvement  of 

Edward  J.  Gay  (steamboat),  removal  of 
wrack  of 

Effingham  County,  Ga.,  bridging  Savannah 
River  in 

Eldorado  Canyon  and  Yuma,  Ariz.,  Colo* 
nklo  River  between,  examination  of 833 
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Elizabeth  Klver,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  Eastern  Branch  of, 
and  Lynji  Haven  Bay,  Va.,  water  Way  be- 
tween' examination  of 

Elizabeth  Eivor,  Va.,  Western  Branch  of, 
examination  of 

Elizabethport,  N.  J.,  removjil  of  wreck  at . . . 

Elk  River,  Md.,  Improvement  of 

Elk  River,  W.  Va.,  examination  for  im- 
provement of.  by  locks  and  dams 

ElK  River,  W.  Va.,  imi)roveraent  of 

Elk  River,  W.  Va.,  obstructions  in 

Ellen,  Mary  (schooner),  removal  of  wreck 
of 

Engineer  Pepot 

Engineer  Divi.sions 

Engineer  School,  Vnit4)d  States 

Engineers,  Battalion  of 

Engineers,  Chief  of.  office  of  the 

Engiuconi,  Corps  of,  laws  of  Fifty-first  Con- 
gress, second  session,  affecting 

Engineers,  Corps  of,  otiicers  of 

Engineers,  Corps  of,  recommendations  as  to 
examinations  for  promotion  of  officers  of. 

Engineers,  Corps  of,  statement  showing  rank 
aim  duties  of  officers  of 

Engineers,  Division 

Engineers,  The  Board  of 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  Pa.,  Presque  Isle  Peninsula, 
preservation  and  protection  of 

Escambia  River,  Fla.,  improvement  of 

Essex  River,  Mass.,  examination  and  survey 
of 

Evans ville,  Ind.,  and  mouth  of  Green  River, 
Ey.,  Ohio  River  between,  examination  of . . 

Examinations  and  surveys 

Examinations  for  promotion  of  officers  of 
Corps  of  Engineers,  recommendations  as  to. 

Examinations,  surveys,  and  contingencies 
of  rivers  and  harbors,  estimates  for 

Explorations 

Explosives,  tests  of 

F. 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Falia,  Bogne,  La.,  improvement  of 

Fallsof  Ohio  River,  Indiana  Chute,  improve- 
ment of 

Falls  of  Ohio  River,  Louisville,  Ky.,  im- 
provement of 

Falls  of  St.  Anthony,  Minn.,  Mississippi 
River  above,  improvement  of 

Farmer,  Ky.,  and  "West  Liberty,  Licking 
River  between,  improvement  of 

Feather  River,  Cal.,  Board  on  improvement 
of 

Feather  River,  Cal.,  improvement  of 

Feather  River,  Cal.,  investigation  of  mining- 
debris  question 

Fergus  Talis,  Minn.,  Red  River  of  the  North 
and  tributaries  above,  examination  and 
survev  of 

Femanciina,  Fla.,  and  Savannah,  6a.,  inside 
route  between,  examination  and  survey  of. 

Fishing  Creek,  N.  C,  improvement  of 

Fishways  at  Great  Falls,  Potomac  River, 
erection  of 

Five  Mile  River  Harbor,  Conn.,  improve- 
ment of 

Flint  River,  Ga.,  improvement  of 

Florence,  Ala.,  bridge  obstructing  Tonnes- 
see  River  at 

Florida  Central  and  Peninsular  Railroad 
Companv,  bridge  of,  obstructing  Trout 
Creek,  Ila 

Flushing  Bay,  X.  Y.,  improvement  of. 

Fond  du  Lac, Minn. .and  Grassy  Point, St. 
Louis  River  between,  examination  and 
survey  of 

Forked TDccr  River,  Tenn.,  improvement  of  . 
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Forster,  Frederick  P.,  «l  al,  bridge  of,  In 
Bam&table,  Mom 

Fort  Benton.  Mont.,  ami  Sionr  City,  Iowa, 
Missouri  River  between,  examination  and 
« urvey  of .-  - 

Fort  Marion,  Fla.,  repair  and  preeervation 


of. 


Fort  Monroe,  Va.,  beach  protection,  water 
anpplV,  and  fleworage  ByHtora  at 

Fort  Niairara,  N.  Y.,  protection  of  site  of 

Fortifications I 

Fortificntions,  estimates  of  appropriations 
forl8D2-'03 

Fortifications,  protection,  preservation, and 
repair  of 

Fortifications,  sites  for 

Fonrche  River,  Ark.,  improvement  of 

Fox  River,  Wis.,  improvement  of 

Fox  River,  Wis.,  operating  and  care  of  locks 
and  dams  on 

Francis  E.  Hallock  (schooner),  removal  of 
wreck  of 

Frankfort  Harbor,  Mich.,  improvement  of . . . 

Frankfort,  Ky.,  bridge  obstmcting  Ken- 
tucky River  at 

Franklin,  Ala.,  and  West  Point  Ga.,  Chat- 
t«hoochee  River  between,  examination  of. . 

French  Broad  River,  Tenn.,  improvement  of , 

Fulton,  Ark..  Red  River  above,  improve- 
ment of 

Fulton  County,  K^'.,  and  Lake  Coonty, 
Tenn.,  Mississippi  River  between,  exam- 
ination of 

Fulton,  Miss.,  and  Vienna,  Ala.,  Tombigbee 
River  between,  improvement  of -  — 

Fnlton.  Miss.,  and  walker  Bridge,  Miss., 
Tombigbee  River  between,  improvement  of 

O. 


Galleries,  cable,  construction  of 

Galveston  Bay,  Tex.,  ship  channel  in,  Im- 
provement o'f 

Galveston  Bay,  Tex.,  valuation  of  channel 
constructed  by  Buffalo  Bayou  Ship  Chan- 
nel Company  in 

Galveston  Harbor,  Tex.,  entrance  to,  im- 
provement of 

Galveston  ( West)  Bay,  Tex.,  fh>m  Christians 
Point,  for  reopexuug  ohannel  through 
West  Bay,  examination  and  survey  of 

Gartside,  BeAjamin  (schooner),  removal  of 
wreck  of 

Gasconade  River,  Mo.,  improvement  of 

(rauging  Columbia  River,  Oregon  and  Wash. 

Gau;ring  Mississippi  River  and  it«  principal 
tributaries 

Gauging  Mississippi  River  at  or  near  St. 

Gauley  River,  W.  Va,,  improvement  of- 

Gay,  £dward  J.  (steamboat),  removal  of 
wrcrk  of -'. . 

Gay  Head  Light,  removal  of  wreck  near 

Gen.  W.  T.  Sherman  (schooner),  removal  of 
wreck  of 

General  Lee  (steamer),  removal  of  wreck  of. 

Georgetown  Harbor,  S.  C,  improvement  of. . 

Gilchrist,  Leo  (elevator),  removal  of  wreck  of 

Glaises,  Bayou  des.  La.,  fh>m  Atchafalaya 
River  to  Cottonport.  examination  of 

Glen  Cove  Harbor,  N.  T.,  improvement  of . . . 

Gloucester  Harbor,  Mafi8.,  improvement  of. . 

Goat  Island,  Nnwport  Harbor,  R.  I.,  exam 
ination  of  spit  at  south  end  of 

Golden  Eajjln  (Hrhooncr),  removal  of  wreck  of 

Goose  Rapid.%  Red  Rivor  of  the  Xorth,  Minn, 
and  N.  l>ak.,  examination  for  coustrnctlou 
of  lock  and  dam 

Gordon  Landing,  Lake  Champlnin,  Vt., 
breakwater  at 

Goslien  Ooek,  N.  J.,  examination  and  sur- 
vey of  , 

Qovurnors  Isl:md,  K.  Y.,  sea  walls  at 
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Gowanus  Bay  channel,  'Sew  York  Harbor, 
N.  Y.,  examination  of 


Gowanus  Bay,  N .  Y..  improTement  of 

Grand  Haven  Harbor, Mich.,lmprovemcntof. 

Grand  Lake,  La.,  course  of  Mermenton  River 
thronsb,  examination  and  eurvey  of 

Grand  Siarais,  Mich.,  harbor  of  refuge  at, 
improvement  of 

Grand  Marais,  Minn.,  harbor  at,  improve- 
ment of 

Grand  Bapida,  Mich.,  Grand  River  below, 
examination  and  survey  of 

Grand  River,  Mich.,  below  Grand  Rapids, 
examination  and  survey  of 

Grand  River,  Ohio,  below  Richmond,  exami- 
nation and  survey  of 

Grand  Trunk  Railwav  Company,  bridge  of, 
obstructing  channel  to  Back  Cove,  ±*ort- 
land,Me 

Grass  River,  N.  Y.,  improvement  of 

Grassy  Point,  Minn.,  and  Fond  dn  Lac, 
St  Loub  River  between,  examination  and 
survey  of 

Grays  Harbor  and  Bar,  Wash.,  examination 
and  survey  of : 

Grays  Harbor,  Wash.,  bridging  Johns  River 
near  conduence  with 

Grays  River,  Wash.,  examination  and  sur- 
vey of 

,  Great  Bay,  N.  J.,  examination  for  harbor  of 
refuge 

Great  Bav,  N.  J.,  north  of  Atlantic  City  and 
Cape  May,  thoroughfare  between,  exami- 
nation of- 

Great  Chazy  River,  N.  Y.,  inmrovement  of . 

Great  Egg  Harbor  Bay  and  Bame^at  Bay, 
K.  J.,  sound  between,  examination  of 

Great  Falls,  Mont.,  and  c^mvon  next  bdow 
Stubbs  Ferry,  Missonri  kiver  between, 
examination  and  survey  of 

Groat  Falls,  Mont.,  and  bioux  City,  Iowa, 
Missouri  River  between,  improveraont  of. 

Great  Falls,  Potomac  River,  erection  of  tish- 
ways  at 

Great  Kanawha  River,  W.Va.,  at  Charleston, 
bridging 

Groat  Kanawlia  River,  W.  Ya.,  deposit  of 
refuse  in 

Great  Kanawha  River,  W.  Va.,  improve- 
ment of 

Great  Kanawha  River,  W.  Va.,  operating 
and  care  of  looks  and  dams  on 

Great  Lakes,  printing  and  distribution  of 
charts  of 

Great  Lakes,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Duluth, 
and  Buffalo,  examination  of 

Great  Lakes,  survey  of 

Great  Pedoe  Rivcr,'S.  C.  lAprovement  of  . . 

Great  Sodus  Bay,  IN*.  Y.,  harbor  at,  improve- 
ment of 

Great  Wicomico  River,  Va.,  examination  of. 

Green  Bay  Harbor,  Wis.,  improvement  of .. 

Green  Jacket  Shoal,  Providence  River,  R. 
I.,  removal  of 

Green,  Maria  (schooner),  removal  of  wreck 
of 


Green  River,  Ky.,  above  mouth  of  Big  Bar- 
ren River,  examination  of 

Green  River,  Kv.  (bolow  Lock  No.  1),  at 
Spottaville,  bridge  obntructing 

Green  River,  Ky.,  mouth  of,  and  Evans- 
ville,  Ind.,  Ohio  River  between,  examina- 
tion of 

Green  River,  Ky.,  operating  and  keeping 
in  repair  locks'  and  dams  on 

Greenbrier  River,  W.  Va.,  and  Wilson 
Creek,  Va„  New  River  between  mouths 
of,  improvement  of 

Greenport  Harbor,  N.  Y.,  improvement  of . . 

Greenwich  Bay,  R.  I.,  iinprovoinent  of 

Grosse  Pointe  Channel,  Mich.,  improve- 
ment of 
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Oronnda,  public,  P.  C,  improvement  and 
care  of 

Gunter  Creek  at  Gunteraville,  Ala.,  exami- 
nation of 

GunterBTille,  Ala.,  Gonter  Creek  at,  exami- 
nation of 

Guyandotte  River,  "W.  Va.,  improvement  of. 

H.  \ 

Haberaham  (steamer),  removal  of  wreck  of. . 

Hackensaok,  N.  J.,  and  Newark  Bay,  Hack- 
enaaok  River  between,  examination  and 
survey  of « 

Haokenaack  River,  N.  J.,  examination  and 
survey  of 

Half-Moon  Reef,  Aransas  Bay,  Tex.,  ex- 
amination for  removal  of. 

Hallock,  Francis  S.  (schooner),  removal  of 
wreck  of 


9007 


Hamilton,  HI.,  slougli  in  Id^lssisslppi  River 

at,  examination  of 

Hampton  Creek  and  Bar,  Va.,  improvement 


of. 


Hampton  Roads,  Va.,  construction  of  case- 
mate at 

Hampton  Px)ad8,  Va.,  defense  of 

Handkerchief  light-ship,  removal  of  wreck 

near 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

At  Duluth,  Minn.,  St.  Louis  Bay,  Supe- 
rior Bay,  and  adjacent  waters,  Minn. 

and  Wis 

AtLubec,  Me 

At  New  Castle  J)el 

At  San  Pedro,  Wilmington  Harbor,  Cal. 

in  Astoria  Harbor,  Oregon 

In  Boston  Harbor,  Mass 

In  Chicago  Harbor,  111 

In  Humboldt  Bay,  Cal 

In  Kennebec  River  at  Bath,  Mo 

In  Kew  York  Harbor  and   adjacent 

In  port  of  Philadelphia,  Pa 

In  Portage  Lake,  Mich i 

In  St.  Augustine  Harbor,  Fla 

In  San  Francisco  Harbor  and  a4jacent 

waters,  Cal 

Harbor  lines  in  Portage  Lake,  Mich.,  resur- 

vey  and  relocation  of 

Harbors  and  rivers,  examinations,  surveys, 

and  contingencies  of,  estimates  for 

Harliors  of  refuge: 

At  Block  Island,  R.  I. 
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2135 


18 

18  424 

18 

18 

18 

18  424 

18 

18 

18  i24 

13  424 

18 

18 

817 

18 


1225 


1121 
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1685 


18    426 
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3048 


At  entrance  of  Sturgeon  Bay  Canal,  Wis. 

At  Grand  Marais,  Mich 

At  Hyannis,  Mass 

At  Little  Harbor,  N.  H 

At  Lynnhaven  Bay,  Va.,  examination 

and  survey  for 

At  Milwaukee  Bay,  Wis 

At  Nantucket,  Mass 

At  Point  Judith,  R.  I 

At  Portage  Lake,  Mich 

At  Sand  Beach,  Lake  Huron,  Mich 

At  Sandy  Bay,  Cape  Ann,  Mass 

At  Stonfngton,  Conn 

Near  mouth  of  Delaware  Bay,  examina- 
tion for 

Harlem  River,  N.  Y.,  at  155th  street  and  Mc- 
Comb  Bam  Road^ew  York  City,  bridging 

Harlem  River,  N.  Y.,  improvement  of 

Harlowe  River,  N.  C,  improvement  of 

Harmar,  Ohio,  oridge  obstructing  Muskin- 
gum River  at 

Harraseeket  River,  Me.,  improvfment  of . . 
Hartford,  Conn.,  (Connecticut  River  above. 

Improvement  of 

Hartford,  Conn.,  Connecticut  River  below, 

examination  of. 

Hartford,  Conn.,  Connecticut  River  below, 
improvement  of 
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Havre  de  Grac«,  Md.,  Sasqnebanna  Biver 
above  ami  below,  improvement  of 

Havre  de  Grace,  Md.,  SnsquehaDna  River 
above,  oxanjination  and  survey  of , 

Hay  Lako  Channel,  St.  Mnrys  Biver,  Micb., 
improvoment  t>f 

Hell  Gat©  and  East  River,  N.Y.,  removing 
obstructions  from 

Herr  Island  Dam,  Allegheny  River,  Pa., 
construction  of 

Hiawassee  Kivor,  Tenn.,  improvement  of. . . 

Hincham  Harbor,  Mass.,  improvoment  of.. 

Holland  Harbor,  Mich.,  improvement  of  — 

Holly  Landing  and  I^oug  Brid^jR,  Va.,  Chick- 
ahominv  River  between,  examination  ot.. 

Holmes  River,  Fla.,  improvement  of 

•Houma,  La.,  and  Tbibodcaux.  Bayou  Terre 
lionne  betweeft,  examination  of 

Housatonic  River,  Conn.,  imiirovement  of . . 

Houston,  Central  Arkansas  and  Northern 
l^lroad  Company,  bridge  of,  across  Little 
River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Oua- 
chita River,  La 

Houston,  Central  Arkansas  and  Northern 
Railroad  Company,  bridge  of,  across  Red 
'River,  La .' 

Hudson  Harbor,  Wis.,  examination  of 

Hudson  River,  N.  Y.,  at  Mood  na  River  (Mur- 
derers Creek),  Cornwall,  examination  and 
survey  of 

Hudson  River,  N.  Y.,  at  New  York  City, 
brid  gin  g 

Hudson  River,  N.  Y.,  Board  on  improve- 
ment of 

Hudson  River,  N.  Y.,  improvement  of 

Ha<lBon  River,  N,  Y.,  licenses  for  use  of 
piers,  etc.,  in 

Humboldt  Bay,  Cal.,  establislunent  of  har- 
bor lines  in 

Humboldt  Harbor  and  Bay,  Cal.,  improve- 
ment of 

Huntington  Bridge,  Idaho,  and  Seven  Devils 
Mining  District,  Upper  Snake  RivOT  be- 
tween, examination  and  survey  of 

Huntington  Harbor,  N.  Y.,  improvement  of. 

Huron  J&arbor,  Ohio,  improvement  of 

Huron,  Lake,  Corsica  Shoal,  Mich.,  at  lower 
end  of,  examination  of 

Huron,  Lake,  harbor  of  refuge  at  Sand  Beach, 
Mich 

Hyannis,  Mass.,  harbor  of  refuge  at 

Hyaiinis,  Mass.,  removal  of  wreck  Iq  harbor 
at 

I. 

Ice-harbors: 

At  head  of  Delaware  Bay,  Del 

At  Marcus  Hook,  Pa 

At  mouth  of  Muskin'gum  River,  Ohio. . . 

At  New  Ca.stle,  Del 

Hlinois  and  Mississippi  Canal,  oonstruotion 

of 

Illinois  Rivor,  HI. : 

Examination  and  survey  of,  below  La 

Salle 

Improvoment  of 

Improvement  of  Missi.s.4ippi  River  be- 
tween Des  Moines  Rapids  and 

Improvoment  of  Missinsippi  River  be- 
tween Ohio  River  and 

Operating  and  care  of  La  Grange  Lock  . 
Increasing  water  supply  of  Washington,  D.  C 
Indian  River,  Fla.,  betwi^n  I'itusville  and 

Jupiter  Inlet,  examination  of 

Indiana  Chute,  Falls  of  Ohio  River,  im]prove- 

ment  of 

Injury  to  and  occupancy  of  nublic  works  by 

cor|Wation.H  or  individuals 

Inspection  of  improvement  of  South  Paaa  of 
Mississippi  River 


Page. 
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82 
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866 
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411 
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817 
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Inter-State  Bridge  and  Street  Railway  Com- 
pany, bridge  or.  across  Missouri  lUyer  at 
Council  Bluflb,  Iowa 

Ipewich  River,  Mass.,  improvement  of 

Isle  Marthe  (ship),  removal  of  wreck  of 

jr. 

Jackson  Creek,  Chester  River,  Md.,  removal 
of  wreck  in 

Jackson,  Miss.,  and  Carthage,  Miss.,  Pearl 
River  between,  iiAprovement  of 

Jackson,  Miss.,  Pearl  River  below,  im- 
provement of 

Jacksonville  and  Sanfurd,  Fla.,  St.  Johns 
River  between,  examination  of 

Jamaica  Bay  and  Long  Beach  Inlet.  K.  Y., 
water  way  between,  examination  and 
survey  of 

James  River,  Va.,  improvement  of 

Jefferson,  Tex.,  and  Shrcveport,  La.,  Cy- 
press £^yoa  and  the  lakes  between,  sur> 
veyof 

Jekyl  Creek,  Ga.,  improvement  of 

Jellico  Creek,  Ky.,  Comberland  River 
above  mouth  of,  improvement  of 

Johns  Rivet,  Wash.,  near  confluence  with 
Grays  Harbor,  bridging 

Jones  Landing,  Md.,  and  Crumpton,  Ches- 
ter River  between,  improvement  of 

Josiah  Whitehouse  (schooner),  removal  of 
wreck  of 

Juniter  Inlet  and  Titusville,  Fla.,  Indian 
River  between,  oxamiuaiion  of 


Kansas  City,  bridging  Missouri  River  about 
8.6  miles  above 

Kansas  City  Terminal  Railwav  Company, 
bridge  of,  across  Missouri  River  near 
Quindaro,  Kans 

Kansas  River,  Kans.,  bridging  Misspuri 
River  near  mouth  of 

Karquines  Strait,  Cal.,  modification  of  har- 
bor lines  on  south  shore  of 

Karquines  Strait,  Cal.,  survey  of 

Kaskaskia  lU ver,  111.,  improvement  of 

Kennebec  River,  Me.,  at  Bath,  establish- 
ment of  harbor  lines  in , 

Kennebec  River,  Me.,  from  Waterville  to 
Augusta,  examination  and  survey  of 

Kennebec  River,  Me.,  improvement  of , 

Kennebunk  River,  Me.,  improvement  of 

Kenoeha  Harbor,  Wis.,  iniprovement  of 

Kentucky  River,  Ky.,  at  Frankfort,  bridge 
obstructing , 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  keep- 
ing in  repair  lucks  and  dams  on , 

Kewaunee  Harbor,  Wis.,  improvement  of . . 

Keweenaw  Bay  and  Portage  Lake,  Micli., 
purchase  of  canal  liet  ween 

Keweenaw  Point,  Mich.,  pui-chase  of  canals 
across 

Key  West  Harbor,  Fla.,  north  westentrance, 
improvement  of , 

Keyport  Harbor,  N.  J.,  impruvonieni:  of 

Kingston  Harbor,  Mass.,  examination  and 
survey  of 

Kingstree,  S.  C,  Black  River  below,  exam- 
inatien  of , 

Klaskuine  River,  Wash.,  improvement  of . . 

JL. 

La  Faj'otte,  Ind.,  and  Terre  Haute,  Wa- 

bash  River  between,  examinatiou  of 

La  Fourche,  Bayou,  La.,  improvement  of 

La  Grange  Bayou,  Fla.,  imnrovcmont  of 

La  Grange  Lock,  Illinois  River,  111.,  opera- 
ting and  care  of , 

IJNG  91 2 


431 
35    631 
231 


131 


1201 


219 
105 


04 
134 


248 
183 

284 

430 

126 

61    732 

105 


430 

430 

432 

426 
389 
263 

18  424  622 


1234 


1B09 


1797 
1795 
1606 


1556 


1188 


1673 


33 
26 
29 
826 

436 
305 

306 
322 

17 

17 

188 
104 


47    635 


170 
419 


298 
224 
200 

833 


1001 


1435 


1640 


1«21 
17W 


2021 
2275 


2118 


2948 
2947 


2449 


2455 
2510 


2411 


2<S0 


8371 


Digitized  by  VjOOQ IC 


18 


INDEX. 


SUBJSCT. 


Lake  Arthur,  La.,  course  of  Mermenton 
River  through,  examination  and  sarvey  of. 

Lake  Champlain,  Xarrows  of,  K.  Y.  and 
Vt.,  improvement  of 

Lake  County,  Tenn.,  and  Fulton  County, 
Ky.,  Misaissippi  Kiver  between,  examina- 
tion of 

Lake  dea  AUemands,  La.,  and  iK)inta  near 
Vacherie,  etc.,  bayous  Che  vreuil  and  Tigre 
between,  examination  of 

Lake  Huron,  Corsica  Shoal,  IdUoh.,  at  lower 
end  of,  examination  of 

Lake  Huron,  harl)or  of  refuge  at  Sand  Beach, 
Mich 7. 

Lake  Monroe,  Fla.,  St  Johns  River  abovei 
exam  i  nation  of 

Lake  Pontchartrain,  La.,  ahoals  in,  near 
Kigoleta,  examination  of 

Lake  Sfunamish,  Waah.,  ship  canal  to  con- 
nect Paget  Sound  with,  examination  for. . 

Lake  Superior,  purchiMe  of  canals  connect- 
ing Portage  Lake,  Mich.,  with 

Lake  Superior  Sliip  Canal  Railway  and 
Iron  Company  Canal,  purchase  of. 

Lake  Union,  Wash.,  ship  oaual  to  connect 
Puget  Sound  with,  examination  for 

Lake  Washington,  Wash.,  ship  canal  to  con- 
nect Puget  Sound  with,  examination  for. . 

Lakes,  Great,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Buluth, 
and  Buffalo,  examination  of 

Lakes,  northern  and  northwestern,  printing 
and  distribution  of  charts  of 

Lakes,  northern  and  northwestern,  survey 
of. 


Larchmont  Harbor,  N.  Y.,  improvement  of . 

La  Salle,  HI.,  Hlinois  River  Wlow,  exami- 
nation and  survey  of 

La  Trappe  River,  Md.,  examination  and 
surveyof 

Laws  of Tifty-first  Congress,  second  session, 
affecting  Corps  of  Engineers 

Leaf  River,  Miss.,  imnrovement  of 

Leavenworth  and  Platte  County  Bridge 
Companv,  bridge  of,  .across  Missouri 
River  at  Leavenworth,  Kans 

Loavenworth>  Kans.,  bridging  Missouri 
River  at .T 

Leavenworth,  Kans.,  Missouri  River  from 
old  mouth  of  Platte  River,  Little  Point, 
to  a  iK>int  opposite,  examination  of 

Lee,  Generaljsteamer),  removal  of  wreck  of. 

Lee  Slough,  Fla.,  improvement  of 

Leo  Gilchrist  (elevator),  removal  of  wreck  of. 

Levisa  Fork,  Big  Sandy  River,  Ky.,  im- 
provement of 

Lewes,  Del.,  construction'  of  iron  pier  in 
Delaware  Bay  near 

Lewes,  Del.,  Delaware  Bay  at  or  near,  and 
Chincoteague  Bay,  Va.,  water  way  be- 
tween, improvement  of 

Lewis  and  Clarke  River,  Oregon,  examina- 
tion and  survev  for  snagsiiig 

Lewis  ton,  Idaho,  oridging  Clearwater  River 
about  11  miles  above 

Licking  River,  Ky.,  between  Fanner  and 
West  Liberty,  imnrovement  of 

Lincheater  River,  Md.,  examination  of 

Little  "Bgg  Harbor  Bay  and  Inlet,  K.  J., 
examination  for  harbor  of  refuge  at 

Little  Harbor,  N.  H.,  harbor  of  refuge  at . . . 

Little  Island,  Mass.,  bridging  channel  be- 
tween mainhmd  at  Osterville  and,  Barn- 
stable, Mass 

Little  Kanawha  River,  W.  Va.,  improve- 
ment of 

Little  Narragansott  Bay,  Watdh  Hill  Cove, 
R.  I.,  examination  of 

Little  Pedce  River,  S.  C,  improvement  of. . . 

Little  Pigeon  River,  Tenn.,  below  Sevier- 
ville,  examination  of 

Little  Plat  to  River,  Mo.,  old  mouth  of,  to  a 

Siint   opposito    Leavenworth,  Missouri 
i  ver  from,examioatiou  of ......... , > 
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Little  Point,  Missouri  River  from  old  'jnoiith 
of   Platto  Kivcr  at,  to  a  point  oi.^osite 

Learen worth,  examination  of 

Little  Red  River,  Ark.,  improvement  of 

Little  River.  La.,  Uritlffing 

Little  River,  Mo.  and  Ark.,  improvement  of. 

Little  Rock  Island,  Mississippi  Rivur,  near 

Clinton,  Iowa,  examination  and  Him'ey 

for  removal  of  bars  north  of 

Little  Sodus  Bay,  K.  Y.,  harborat,  i  nprove- 

mentof 

Little  Tennessee  River,  near  Nlloa  Ferry, 

Tenn.,  bridge  obstructing 

Locks  and  dams : 

Coosa  River,  6a.  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on — 

Fox  River,  Wis.,  operating  and  care  of 

locks  and  dams  on 

Great  Kanawha   River,  AV.  Va.,  oper- 
ating and  care  of  locks  and  dams  on. 
Green  and  Barten  rivers,  Ey.,  operating 
and  keeping  In  repair  looks  and  dans 


Illinois  River.Ill.,  operating  and  tare  of 

La  Grange  Lock 

Kentucky  River.  Ky.,  operating  and 

keeping  in  repair  locks  and  dams  on . . 
MonolinJiela  River,  operating  and  care 

of  locKB  and  dams  Noft.8  and  9 

Monotigahela  River,  purchase  of  Lock 

and  Dam  Ko.7 

MonoUffahela  River,  purchaae  of  Lock 

and  Dam  l^o.O 


Muskingum  River,  Ohio,  operating  and 
care  of  locks  and  dams  on 


Lockwood'slfoUy  River,  N.  C,  improvement 
of 


Long  Beach  Inlet  and  Jamaica  Bay,  N.  Y., 
water  way  between,  examination  aad  Bur> 
veyof 

Long  Bridge  and  Holly  Landing,  Va.,  Chick* 
ahomtny  River  between,  examination  of. . 

LonisviUeand  Naahvillo  Railroad  Company, 
bridge  of;  obstructing  Kentucky  Kiver, 


Louisville  and  Portland  Canal,  Ky.,  operat- 
ing and  care  of 

Loutoville,  Ky.,  Falla  of  Ohio  River  at,  im- 
provement of 

Louisville,  St  Louis  and  Texas  Railroad 
Company,  bridge  of,  obstructing  Green 


RiverjBTy  •-- 

lllametl 


Lower  Willamette  Riv^r,  Oregon,  bcluw  Port- 
land, improvement  of  

Lubeo  Channel,  Me.,  examination  of 

Lubec  Channel,  Me.,  improvement  of. 

Liibec,Me.,  establiahment  of  harbor  lines  at. . 

Lodington  Harbor,  Mich.,  improvement  of . . 

Immbbr  River,  N.  C.  and  Sw  C,  improvement 
of 


Lynn  Harbor,  Mass.,  Improvement  of 

Lynn  Haven  Bay  ant  eastern  branch  of 
Klisabeth  River,  Va.,  water  way  bct'\i*ecii, 
examination  of , 

Lynn  Haven  Bay,  near  Cape  Henry, at  foot  of 
Chesapeake  Bay.  Va.,PXHmiuation  and  sur- 
rey for  harbor  or  refuge  at 


in. 

Machodoo  Creek,  Upper,  Vo.,  examination 

of 146 

Mackey  Creek,  K.  C,  lmpro>*ement  of Vio 

Ma^on,  Bayou,  La.,  improvement  of 241 

Macon,  Dublin  and  Savannah  Itailroad  Com 

pany,  bridge  of,  across  Oconee  Riv(<r.  Ua. . .  430 

Maiden  River,  Mass.,  examinnt  ion  of 47 

Manasquau  (Squan)  River,  N.  J.,  improve-  < 

ment  of loc 

Manatee  River,  Fla.,  impro\'enient  of Iftl 

**       •        "           •       ^ -  223 
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153 
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296 
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434 

416 
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338 

171 
89  641 


153 


146 


Mancliac,  Bayou,  La.,  improvement  of 

Manchester  Harbor,  Mass.,  improvement  of. . 
Mwiateo  Harbor,  Mich.,  Improvement  of .. 
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Maniatiqae  Harbor,  Mich.jimprovemontof. 

Manitowoc  Harbor,  Wia.,  improvement  of. . 

Manokin  Kirer,  Mu.,  improvement  of 

Haps,  estimates  for  publication  of 

Maps,  military  and  other 

Marcus  Hook^  Pa.,  ice-liarbor  at,  iroprore- 
nientof 

Maria  Green  (schooner),  removal  of  wreck  of. 

Marietta  and  North  Geor|^a  Railwav  Com- 
pany, bridge  of,  obstructing  Little  Ten- 
nessee River .* . 

Mariett4i,  Ohio,  bridge  obstructing  Muskin- 
gum Kiver  at 

Marion,  Fort,  Fla.,  repair  and  preserva- 
tion of 

Marquette  Harbot,  Mich.,  Improvement  of. . 

Marquette  Harbor,  Mich.,  survey  at 

Martiias  Vineyard,  inner  luu'bor  at  Edgar- 
town,  Mass.,  improvement  of 

Marthas  Vineyard,  Menemsha  Bight,  Mass., 
examination  and  survey  of 

Mary  Ellen  (schooner),  removal  of  wreck  of. 

Mary  H.  Rhoades  (schooner),  removal  of 
wreck  of 

Mattaponi  River,  Va.,  improvement  of 

Mattawan  Oeek,  N,  J.,  improvement  of — 

Mattituck  Bay,  Suffolk  County,  K.  Y.,  ex- 
amination for  breakwater  at 

Maurice  River,  N.  J.,  improvement  of 

May,  Cape.    (See  Cape  May.) 

McComb  Daro  Bridge,  New  York,  N.  Y., 
bridge  to  replace 

McKeeeix>rt,  Pa.,  bridging  Youghiogheny 
River  at 

McMlnnville,  Oregon,  Yamhill  River  below, 
examination  and  survey  of 

Mediator  (steamer),  removal  of  wreck  of 

Memphis  Harbor,  Tenn.,  examination  of 

Menemsha  Bight,  Marthas  Vineyaird,  Mass., 
examination  and  survey  of 

Menomonee  Harbor,  Mich,  and  Wis.,  im- 
provement of 

Menomonee  River,  Mich,  and  Wis.,  im- 
provement of 

Mermenton  River,  La.,  and  tributaries,  ex- 
amination and  survey  of 

Merrimao  River,  Mass.,  improvement  of 

M.  E.  Tremble  (scheoner),  removal  of  wreck 
of 

Miamus  River,  Conn.,  examination  and  sur- 
vey of 

Michigan  City  Harbor,  Ind.,  improvement  of. 

Miles  City,  Mont.,  Tongue  River  near,  ex- 
amination of 

Milford  Harbor,  Conn.,  improvement  of 

Military  departments,  estimates  for  surveys 
and  reconnaissances  in 

Milit-ary  divisions  and  departments,  recon- 
naissances and  explorations  in 

Military  maps 

Milwaukee  Bay,  Wis.,  harbor  of  refuge  at . . 

Milwaukee  Harbor,  Wis.,  improvement  of. . 

Mingo  Creek,  S.  C,  improvement  of 

Mining-d6bris  question  in  Califomia,  in- 
vestigation of 

Minneanolis,  Minn.,  and  Des  Moines  Bap- 
ids,  Mississippi  River  between,  improve- 
ment of 

Minnesota  Point,  at  Superior,  Wis.,  im- 
provement of 

Minnesota  River,  Minn,,  improvement  of. . . 

Minnewanken  Shoals,  Devil  Lake,  N.  Dak., 
exnniinntion  of 

Mispillion  Creek,  Del.,  improvement  of 

Mispillion  River,  Del.,  examination  and  sur- 
vey of , 

Mississippi  Canal,  Illiiiois  and,  construction 


of.. 


Mississippi  River : 

Bridging,  at  Alton,  IH 

Bridging,  at  St.  Paul,  Minn  . . 
Bridjriiig,  at  Winona,  Minn  .. 
^ridging,  near  Clinton,  Iowa. 
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361 
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450 
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825 
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Mlaaificippi  Kirer— Continned. 

Exaiuliiatiou  and  iiiir\'ey  for  removal  of 
bars  north  of  Little  Kock  Island,  near 
Clinton,  Iowa 

Exaniinntion  and  survey  to  determine 
ett'ect  of  back  ivater  at  Clarendon, 
Ark.,  and  Lower  White  Kivor 

Examination  of,  at  Memphis  Harbor, 
Tenn 

Examination  of,  at  Warsaw,  HI 

Examination  of,  Arom  Lake  Coonty, 
Tenn.,  to  Fnlton  Count/,  Ey.,  north 
and  west  of  Keelfoot  Lake 

Examination  of  slough  at  Hamilton,  lU . 

Gauging,  and  its  principal  tributaries. . 

Gauging,  at  or  near  St. Paul,  Minn 

Improvement  of,  above  Falls  of  8t  An- 
thony, Minn 

Improvement  of,  between  Des  Moines 
Rapids  and  niinois  Kiver 

Improvement  of,  between  Minneapolis 
and  Des  Moines  Rapids 

Improvement  of,  between  Ohio  and  Illl- 
uoisrivers 

Improvement  of  Des  Moines  Rapids 

Improvement  of,  etc.,  lietween  Ohio 
River  and  Head  of  the  Fosses  (re- 
port of  Mississippi  River  Commis- 
sion)   

Inspection  of  improvement  of  Soaih 
Pass  of 

Operating  snag  boats  and  dredge  boats 
on  Upper , 

RomoYlng  snags  and  wrecks  from , 

Reopening  WiUow  Slough,  or  some 
otner  channel  from  Quincy  Bay  to. . . 

Reservoirs  at  headwaters  ot 

Survey  for  reservoirs  at  sources  of 

Mississippi  River  Commission,  report  of . . . . 
Missouri,  Division  of  the,  report  of  engineer 

officer  on  operations  in 

Missouri  River: 

Bridsing,  between  Council  Bloflh,  lowa^ 
and  EaHt  Omalia,  Nebr 

Bridging,  between  Leavenworth,  Kans., 
and  Platte  County,  Mo 

Bridging,  near  mouth  of  Kansas  River, 
between  Wysndotte  Connty,  Kans., 
and  Clay  Connty,  Mo 


287 


257 


258 
264 


258 
2«7 
24« 
273 

268 

263 

266 

250 
266 


Bridging,  near  Quindaro,  Kans.,  abont 

8.6  miles  above  Kansas  City 

Examination  and  survey  of,  between 
canyon  next  below  Stnbbs  Ferry  and 

Great  Falls,  Mont 

Examination  and  survey  of,    between 
mouth  of  Biff  Sioux  luver  and  north 

line  of  South  Dakota 

Examination  and  survey  of,  between 
Sioux  City,  Iowa,  and  Fort  Benton, 

Mont 

Examination  of,  at  Weston,  Mo 

Examination   of,  from   old   month  of 
Platte  Kiver,   Little  Point,  to  point 

opposite  Leavenwortli,  Kans 

Improvement  of,  between  Great  Falls, 

Mont.,  and  Sioux  City,  Iowa 

Improvement  of,  etc.  (report  of  Mis- 
souri River  Coraminsion) 

Missouri  River  and  Land  Improvement  and 
Construction  Company,  bridge  of,  across 
Missouri  River  near  mouth  of  Kansas  River 

Minsouri  River  Oimmissitn,  report  of 

Mobile  Harbor,  Ala.,  improvement  of 

Mok«lunino  River,  Cal.,  examination  and 

sur\*ey  of 

Mokelimma  River,  Cal.,  improvement  of 

Monongahela  Ri  ver,  W.  Ya.  and  Pa. :  ! 

Ih-ulging,  near  Pittaborg i 

Improvement  of I 

Operating  ami  care  of  Locks  and  Dams 

T«09.8iiudO 

Purchase  of  Lock  and  Dam  No.  7 

Purchase  of  Lock  and  Dam  No.  6 
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275 
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2187 
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Monroe,  Fort,  Va.,  beacbprotectiozif  water 
supply,  and  TOwerago  system  at 

Monroe  iSarbor,  Micb-,  imppoveracnt  of 

Monroe,  Lake.  Fla,,  St.  Johns  River  above, 
examination  of 

Montesano,  Wwih.,  Cbehalis  Kiver  below, 
examination  and  surveyof 

IdijOilament,  Washington,  Wasbingtou,  D.  C, 
maintenanceof 

Moodna  River,  X.  Y.,  examination  and  adr- 
vey  of 

Mooseabeo  Bar,  Me.,  improvement  of 

Mount  Desert  to  Porcupine  Island,  Mo., 
breakwater  flrom 

Monnt  Vernon,  Va.,  Potomac  River  at,  im- 
provementof 

Moyock,  X.  CKortb-WestRiver  below,  ex- 
aminaiion  of. 

Morderera  Creek,  N.  Y.,  ocamination  and 
surveyof. 

Murdericill  River,Del.,  examination  and  sur- 
vey of 

Murphy,  Johnny  <t  ah,  bridge  of,  la  Barn- 
stable, Mass  

Muscle  Shoals  Canal,  Tennessee  River,  oper- 
ating and  care  of : . . 

Mnskegon  Harbor,  Mich.,  improvement  of. . . 

Mnskingtun  Conntv,  Ohio»  bridges  of  com- 
missioners of,  obstructing  Muskingum 
River 

Muskinnim  River,  Ohio: 

Bridfie  obstructing,  between  Marietta 
ana  Harmar 


Bridige  obstructing,  between  Taylors- 
viifo  and  Duncan  Falls 


Bri(I||(e  obstructing  canal  of,  at  foot  of 

Main  street  Zaaesville 

Ice-harbor  at  mouth  of 

Improvement  of 

Operating  and  care  of  locks  and  dams  on 
Vime  Point,  Oregon,  and  Coquilte  City, 
CoquiUe  River  between,  examination  and 

surveyof 

Mystic  Jtivcr,  Conn.,  improvement  of 

Mystic  River,  Mass.,  examination  and.«ur- 
vey  of 


Nanduft  Creek,  Va.^xamination  of 

Kansemond  Rivw,  v  a.,  improvement  of 

Kanticoko  River,  Md.,  northwest  totk  of. 
examination  of. 


Kantuo^et,  Mass.,  harbor  of  refiige  at 
Kapa  River,  Cal.,  improvement  of 


Karragansett  itev,K.  I.,  channel  between 
Starve  Goat  Istand  and  mainland,  exami- 
nation of 

Narragausctt  Bay,  R,  I.,  construction  of 
casemates  for  defrrnse  of 

Karragansett  Bay,  R.  I.,  improvement  of  — 

Karraguagus  River,  Me.,  improvement  of . . 

Narrows  of  Lake  Champlain,  N.  Y.  and  \t., 
improvement  of 

Kasel  River,  AVaah.,  examination  and  sur- 
vey of 

ISTashville  ^teamer),  wreck  of 

ITashvillo,  Tenn.,  Cumberland  River  above, 
improvement  of 

XashviUe,  Tenn.,  Cumberland  Rivev  below, 
improvement  of 

Neohes  River,  Tex.,  improvement  of 

Xehalem  Bay,  Oregon,  improvement  of 


Nellie  (barze),  removal  of  wreck  of. 

Kemadjl  Rivor,  at  Superior,  Wis.,  examina- 
tion of 

Neshawanaand  Cuttyhnnk  islands,  Mass., 
Canapitsit  Channel,  between,  examination 
and  survey  of 

Neuse  River.  N.  C,  improvement  of 

New  Bedford  Harbor,  Maaa.,  improvement 
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Jfew  Berne  and  Beanfort,  N.  C,  water  way 
between,  improvement  of 

Kew  Bridge  Company,  bridge  of,  obstruct- 
ing Aahley  River,  5.  C 

New  Castle,  Del.,  establishment  of  harbor 
lines  at 

Kew  Castle,  Del.,  ice-harbor  at,  improve- 
ment of 

New  Haven,  Conn.,  breakwater  at 

Kew  Haven  Harbor,  Conn.,  Improvement  of . 

Kew  London  Harbor,  Conn.,  examination 
of  Shaw  Cove , 

Kew  London  Harbor,  Conn.,  improvement 
of. 


Kew  Orleans  Harbor,  La.,  removal  of  wrecks 

in 

Kew  River,  K.  C,  and  Beaufort  Harbor,  K. 

C,  water  way  between,  Improvement  of. . 
Kew  River,  K.  C,  and  Swansboro,  K.  C, 

water  way  between,  Improvement  of. 

Kew  River,  K.  C,  improvement  of 

Kew  River,  Va.  and  W.  Va.,  improvement  of, 
Kew  Rochelle  Harbor,  K.  IT.,  improvement 

of. 


Kew  Rochelle,  K.  Y.,  Echo  Harbor,  im- 
provement of 

Kew  York  Central  and  Hudson  River  Rail- 
road  Company,  bridge  of,  obstructing 

SpnytenDnyvilCree^K.Y 

Kew  York  Harbor,  K.  Y. : 

Conatntotion  of  casemates  at 

Defense  of 

Establishment  of  harbor  lines  in,  and  } 

adjacent  waters > 

Examination  of  Bay  Ridge  Channel 

Examination  of  Buttermilk  and  Go- 

wanus  Bay  channels 

Improvement  of 

Improvement  of  Bay  Ridge  Channel 

Improvement  of  BattermBk  Channel . . . 

Improvement  of  Gowanus  Bay 

Removal  of  wreck  in 

Sanervision  of 

Kew  York,  K.  Y.,  bridge  of  commissioners 
of  public  park»of  city  of.  ncross  Harlem 
River  at  155th  street  and  HcComb  Dam 

Road 

Kew  York,  K.  Y.,  bridging  Hudson  River  at. 

KewarkBay,  K.  J.,  and  Hackensack,  K.  J., 

Haokensack  River  between,  examination 

and  survey  of 

Kewark,  K.  J.,  Passaic  River  above,  im- 
provement of 

Kewark,  K.  J.,  Passaic  Rivar  below,  im- 
provement of 

Kewburyport  Harbor,  Haas.,  improyement 
of. 


Kewport  Creel^,  head  of  Wicomico  River, 
Md.,  examination  of , 

KewiMrt  Harbor,  R.  I.,  improvement  of 

Kewport  Harbor.  R.  I.,  south  of  Goat  Island, 
exam  ination  or , 

Kewport  River,  K.  C,  improvement  of 

Kewtown  Creek,  K.  Y.,  establishment  of 
harbor  lines  in 

Kewtown  Creek.  K.  Y.,  improvement  of . . . . 

Kiagara  Falls,  K.  Y.,  Port  Day  above,  ex- 
amination and  survey  of 

Kiagara,  Fort,  K.  Y.,  protection  of  site  of . . 

Kiagara  River,  K.  Y.,  improvement  of 

Kiles  Ferry,  Tenn.,  bridge  obstructing 
Little  Tennessee  River  near 

Komini  Cn^k,  Va.,  improvement  of 

Kookaaok  River,  Wash.,  examination  of. . . . 

Kootsack  River.  Wash.,  improvement  of . . . 

Korfolk  and  western  Railroad  Company, 
bridges  of;  across  Tug  Fork  of  Big  Sandy 
River , 

Korfolk  Harbor,  Va.,  and  Albemarle  Sound, 
K.  C,  water  waybetweon,  improvement  of. 

Kotfolk  Harbor,  Va.,  improvement  of 

Korfolk  Harbor,  Va.,  improvement  of  ap- 
proaoheato 
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Korfch  East  (Cape  Fear)  River,  N.  C,  im- 
proveiueiit  of 

Korth  East  River,  Mel.,  iinprovenient  of 

l^orth  Luniliui;  River,  Va.  and  N.  C,  ini- 
proveiuent  of 

North  River  Bar.  K.  C,  improvement  of 

ITorth  River  Bi-idpe  Connmny.  briUpo  of, 
acroHS  Hiidftou  Kiver  at  J«iew  York  City.. 

North  River,  Mans.,  at  Salem,  examination  of. 

Korth  River,  Mass.,  shoals  at  mouth  of,  ex- 
amination of 

North  River,  Wash.,  examination  and  snr- 
vev  of 

North-West  River,  N.  C,  below  Mojock, 
examination  of 

Northern  and  northwestern  lakes,  printing 
and  distribution  of  charts  of 

Northern  and  northwestern  lakes,  aliip 
channel  in  connecting;  watt'rs  of,  between 
Chicago,  Duluth,  and  Butl'alo,  examina- 
tion of 

Northern  and  northwestern  lakes,  survey  of. 

Northern  Pacitio  and  Pii^ret  Sound  Sliore 
Railroad  Company,  bridge  of,  across  Du- 
wiuuish  River,  Wash 

Northwesteiii  and  northern  lakes,  printing 
and  distribution  of  charts  of 

Northwestern  and  northern  lakes,  ship 
channel  in  connecting  waters  of,  between 
Chicago,  Duluth,  and  Butl'alo,  examination 

Northwestern  and  northern  lakes,  survey  of. 
Norwalk  Harbor,  Conn.,  improvement  "of  . . 
Nottoway  River,  Va.,  below  Courtland,  ex- 
amination of 

Noxubee  River,  Miss.,  improvement  of 

O. 

Oak  Bay  and  Port  Townsend  Bay,  Piiget 
Sound'  Wash.,  exiunination  for  stiip  chan- 
nel between 

Oak  Orchard  Harbor,  N.  T./ improvement  of . 

Oakland  Harbor,  Cai.,  improvement  of 

Obion  River,  Tenn.,  examination  and  sur- 
vey of 

Occoquan  Creek,  Va.,  improvement  of 

Ocoupanoy  of  and  iqjury  to  public  works  by 

oorporaiions  or  lndi\nduals 

Ooklawaha  River,  Fla.,  improvement  of 

Ocmnlgee  River,  Ga.,  improvement  of 

Ocmulgee  River,  Gn.,  to  Covington,  Yellow 

River  troin,  examination  of 

Oconee  liiver,  Ga.,  improvement  of 

Oconee  River,  Ga..  near  Dublin,  bridp:ing. . . 

Oconto  Harbor,  Wis.,  improvement  of 

Ocracoke  Inlet,  N.  C,  improvement  of 

Office  of  the  Chief  of  Engineers 

0flic«r8  of  Corps  of  Engineers 

OHicers  of  Corps  of  Enijjineeis,  recommenda- 
tions as  to  exaniinsitious  for  promotion  of . 
Officers  of  Corps  of  Engineers,  statement 

showing  rank  and  duties  of 

Ogdensburg  Harbor,  N.  Y.,  improvement  of. 

Ogeechee  River,  Ga.,  wrecks  In .' 

Ohio  River: 

Construction    of   movable    flam    near 

mouth  of  Bciver  River,  Pa 

Examination  of,  at  Owensboro,  Ky 

Examination   of,    between    month    of 
Green  River,  Ky.,  and  Evansville,  Ind. 

Improvement  of 

Improvement  of  Falls  of,  Louisville.  Ry . 
Improvement  of  Indiana  Chute,  Falls  of. 
Improvement  of  Missi^.sippi  River  be- 
low, etc.  (rexwrt  of  Mississippi  River 

CommisRion) 

Improvement  of  MiBsiasippi  River  be- 
tween Illinois  River  and 

Operating  and  care  of  Davis  Island  Dam. 

Operating  snnj'  boats  on 

Olcolt  H.«rl)s>r,  N.  V.,  improvement  of 

Olympia  Harbor,  Wash.,  examination  and 
aurvey  of 
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Part  I.      Part  H.  Part  III.  Part  IV.  Part  V. ,  Part  VI 


Omaha,  Nebr.,  bridging  Miaaoari  Biver  at 

East 

Ouaucock  Harbor,  Va..  improvement  of 

Ontonagon  Harbor,  Micb.,  improvement  of , 

Oregon    Railway    Extensions    Company, 

brldgo  of,  across  Columbia  River  near 

Vancouver,  Wash 

Osage  River,  Mo.,  improvement  of 

OsterviUe,  Barnstable,  Mass.,  bridging 
channel  between  Little  Island  and  main- 
land at 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

OuacbitA  River  abovo  Camden,  Ark.,  Im- 
provement of 

Ouachita  River,  Ark.  and  La.,  improve- 
ment of 

Onacbi^  River,  La.,  near  Columbia,  brid  <;ing 
Owenaboro  Harbor,  Ky.,  Ohio  River,  exam- 
inationof. 


Paciflo  coast,  deep-water  harbor  between 
Points  Duma  and  Capistrano,  Cal.,  on, 
examination  for .  .*. 

Pacific,  Division  of  the,  n^port  of  acting 
engineer  officer  on  operations  in 


"  Paddy  Rj'an  («cow),  removal  of  wreck  of. . . 

Padilla  Bay,  Wash.,  and  Skngit  Bay,  water 
way  throngli  Swinoniish  Slouch  connect- 
ing, examination  and  survey  of 

Fanuico  River,  N.  C.  and  Bay  River,  N.  C, 
water  way  between,  examination  of 

Pamlico  River,  K.  C,  at  Washington  Har- 
bor, examination  of 

Pamlico  River,  N.  C,  improvement  of 

Pamlico  River,  N.  C,  opposite  Swan  Point, 
removal  of  wreck  in 

Pamunkey  River,  Va.,  improvement  of 

Pascagoula  River,  Miss.,  improvement  of. . . 

Pasquotank  River,  K.  C,  Improveroeut of.. 

Passaic  River.  N.  J.,  above  NewMrk,  im- 
provement of 

Passaic  River,  K.  J.,  below  Newark,  im- 
provement of 

Passaic  River,  K.  J.,  improvement  of 

Patapsco  River,  Md.,  f^m  Craighill  Chan- 
nel io  sugar  refinery  wharves,  Curtis  Bay, 
examination  of 

Patapsco  River,  Md.,  improvement  of 

Patcoogue  River,  N.  Y.,  improvement  of.. 

Patttxent  River,  Md.,  improvement  of 

Pawoatnck  River,  R.  I.  and  Conn.,  improve- 
ment of _ 

Pawtncket  River,  R.  I.,  improvement  of 

Peace  River,  FUi.    {See  Pease  River.) 

Pearl  River,  Miss.,  below  Jackson,  improve- 
ment of 

Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  improvement  of 

Pearl  River,  Miss.,  between  Jackson  and 
Carthage,  improvement  of 

Pease  Creek,  Fhi.,  improvement  of 

Pease  River,  Fla.,  examination  of 

Peconic  River,  Suffolk  County,  N.  Y.,  ex- 
amination and  survey  of 

PenolMcot  River,  Mo.,  examination  and  sur- 
vey of 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improvement  of. . . . 

Pensaukee  Harlwr,  Wis.,  improvement  of . . 

Pensanken  Creek,  a.  J.,  examinatiou  of 

Pentwater  Harbor,  Mich.,  improvement  of. . 

Pepperell  Cove,  Mo.,  examination  of 

Potalnma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

Petoskey  Harbor,  Mich.,  improvement  of. . . 

Philadelphia  Harbor,  Pa.,  construction  of 
casomat4>s  at 

Fhilailelphia  Harbor,  Pa.,  improvement  of ..  t 

Philaulelphia,  Pa.,  ostabllshmont  of  harbor 
linaa  in  port  of ......' 
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Pier  in  Delaware  Bay,  near  Lowes.  Bel., 
oonatmction  of 

Plera,  etc.,  occupancy  of  and  injury  to>  by 
corporatione  or  indiTidnals 

Pine  Lalce,  Micb.,  entrance  to,    improve- 
ment of 

Pine  Lake,  Mich.,  near  Charlovoix,  bridging 

Piscataway  Creek,  IdUL,  exammation  of . . . . 

Piacataway  Creek,  Va.,  examination  of 

Pittsbarg,  Pa.,  bridging  Alleglieny  Kiver 
atSlxtEstreet....: 

Pittsburg,    Pa.,    bridging    Monongahela 
River  near 

Plaquemine,  Bayoo,  La.,  bridge  obstructing 

Plaquemine,  Bayoo,  La.,  improvement  of  . . 

Plaquemine,  Bayou,  La.,  securing  mouth 

of;  ttcm  farther  caTtng 

"  Mo.,  bridging  Missouri 


Platte    County, 
River  at , 

Platt«^  Department  of  the,  report  of  acting 
engineer  ofiicer  on  operations  in 

Platte  River  (Little),  Mo.,  old  mouth  of,  to 
a  point  opposite  Leavenworth,  Kans., 
Missouri  River  f^m,  examination  of 

Plattsbnrg  Harbor,  N.  Y.,  improvement  of. 

Plattsbarg,  N.  Y.,  inner  bay  near  mouth  of 
Saranac  River  at^  examination  of 

Pleasant  River,  Me.,  improvement  of 

Pleasant  River.  Me.,  removal  of  wrecks  in. . 

Plymouth  Harbor.  Mass.,  iniprovement  of. . 

Point  Judith,  R.  I.,  harbor  of  refuge  at. 

Points  Duma  amd  Capistrano,  Cal.,  deep- 
water  harbor  an  Pacific  coast  between, 
examination  for 

Pollock  Rip  Shoals,  Mass.,  removal  of  wreck 
at 


Pontchartrain,  Lake,  La.,  shoals  in,  soar 
'  Rigolets,  examination  of 

Porcupine  Island,  Me.,  breakwater  from 
Mount  Desert  to 

Port  Basre,  La.,  amd  St.  Martinsville,  Bayou 
Teche  between,  examination  of 

Port  Chester  Harbor,  K.  Y.,  improvement  of . 

Port  Clinton  Harbor,  Ohio,  improvementof . . 

Port  Costo,  Cal.,  modification  of  harbor  lines 
at 

Port  Day,  K.  Y.,  above  Kiagara  Palls,  cxam- 
inatioa  and  survey  of 

Port  Huron,  Mioh.,  Black  River  at,  improve- 
ment of _ 

Port  Jefferson  Inlet,  harbor  at,  N.  Y.,  im- 
provement of  

Port  Orford  Harbor,  Oregon,  reexamina- 
tion of 


Port  Royal  and  Augusta  Railway  Company, 
bridge  of,  obstructing  Savannah  River,  Ga 

Port  Townsend  Bay  and  Oak  Bay,  Puget 
Sound,  Wash.,  examination  for  ship  chan- 
nel between  

Port  View  Bridge  Company,  bridge  of;  across 
Yonchiogheny  River.  Pa. 

Port  Washington  Harbor,  Wis.,  improve- 
mentof  

Portage  Lake  and  River  Improvement  Com- 
pany Canal,  purchase  of 

Portage  Lake,  Mich.,  harbor  of  refiige  at . . . 

Portage  Lake,  Mich.  (Hou/i^hton  County), 
estauUshment  of  harbor  linos  in 

Portage  Lake,  Mich.  (Houghton  County), 
purchase  of  canals  between,  and  Kewee- 
naw Bay  and  Lake  Superior,  Mioh 

Portage  Lake,  Mieh.  rHoughton  County), 
resurvey  and  relocation  of  harbor  line  In. . 

Portage lUTor,  Mich.,  purchase  of  water  way 
sdong - 

Portland  Canal,  Louisville  and,  £y.,  oper- 
ating and  care  of 

Portland  Haorbor,  Me.,  construction  of  case- 
mate at 

Portland  Harbor,  Me.,  improvement  of. 

PortlandHorbor,  Me.,  removal  of  wreck  ftom 
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Portland.  Me.,  bridge  obfttnioting  channel 
to  Back  Cove 

Portland,  Mo.,  improvement  of  channel  in 
Back  Cove 

Portland,  Oregon,  Columbia  and  Willa- 
mette rivers  below,  oxamiuatiou  and  aor- 
vev  of 

Portland,  Oregon,  Columbia  and  AV'illa- 
mette  rivers  below,  improvement  of 

Portland,  Oregon,  Willamette  Kiver  above, 
improvement  of 

Portsmouth  Harbor,  N.  U..  improvement  of. 

Post  of  WiUeta  Point,  N.Y 

Potomao  Creek,  Va.,  examination  of 

Potomao  River: 

Ereotlon  of  Ash  ways  at  Great  Falls — 
Examination  and    survey    of,    below 

Waahinffton,  D.  C 

ExamiiMtion   and  survey   of  Eaatem 

Branch  of,  D.C .......V. 

Improvement  of,  at  Mount  Vernon,  Va . . 
Improvement  of.  at  Washington*  D.  C  . . . 
Improvement  of  Eastern  Branch  of,  D.  C . 

Powow  River,  Mass.,  bridge  across 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
preservation  and  protection  of 

Priest  Rapids,  Wash.,  foot  of,  and  head  of 
Rock  Island  Rapids,  Columbia  River  be- 
tween»  improvement  of 

Princess  Bay,  Staten  Island,  N.  Y.,  examin- 
ation of 

Printing  and  distribution  of  charts  of  north- 
ern and  northwestern  lakes 

Promotion  of  officers  of  Corps  of  Engineers, 
recommendations  as  to  examinations  for  . . 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  I.,  removal  of  Green 
Jacket  Shoal 

Provincetown  Harbor,  Mass.,  improvooMnt 


Public  buildings  and  grounds,  I).  C,  im- 
provement and  care  of 

Public  works,  occupancy  of  and  injnr>'  to, 
by  corporations  or  individuals 

Publication  of  maps,  estimates  for , 

Fnget  Sound,  Wasli.,  ship  canal  to  oonnect 
Lakes  Union,  Washington,  and  Samamish 
with,  sxamination  for 

Pugct  Sound,  Waah.,  ship  channel  between 
Fort  Townsend  Bay  and  Oak  Bay,  examin- 
ation for  

Pnget  Sound,  Wash.,  water  way  through 
Swinomlsh  Slough  eonnooting  Saratoga 
Passage  and  Skagit  Bay  with  Padilla  Bay, 
examination  and  survey  of 

Pultneyville  Harbor,  N.  ^.,  improvement  of . 

Pungo  River  to  Sladesville,  N.  C.,  water  way 
Arom,  examination  of 

Pnyallup  River,  Wash.,  examination  of 


Page. 


Qnincy  Bay,  HI.,  reopening  Willow  Slough, 
or  some  other  ohaunel,  from  Mississippi 
River  to , 

Qnindaro,  Kans.,  bridging  Missouri  River 
near 


Racine  Harbor,  Wis.,  improvement  of 

Rahway  Rit^r,  N.  J.,  improvement  of 

Rancocas  River,  X.  J.,  improvement  of 

Rancooaa  River,  N.  J.,  removal  of  wreck  in. . 

Rank  and  duties  of  officers  of  Corpa  of  En- 
gineers, statement  showing 

Rapnahannock  River,  Va.,  hnpr*vementof . . 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Bay,  N.  J.,  removal  of  wreck  in 

Baritaa  River,  K.  J.,  estobUaknent  of  har- 
bor Unea  in 
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Rttritan  Ri^er,  "N.  J.,  improTement  of 

KeoonnaisBances 

KeconnaisHancea  in  military  doparinienU, 
estimatea  for 

Bed  River  above  Fulton,  Ark.,  improve- 
ment of 

Red  River,  La.  and  Arlc.,  improvement  of  . . . 

Red  River,  La.,  at  Upper  Falls,  near  Alex- 
andria, bridering  — j 

Red  River  of  the  North,  Minn,  and  N.  Dak., 
and  tributaries  above  Fergus  FalU  and 
Crookftton,  and  B^K  Stone  I^ke,  examina- 
tion and  survey  of. 

Red  River  of  the  North,  Minn,  nnd  N. 
Dak.,  at  GooBe  Rapids,  examination  for 
constrnction  of  lock  and  dam 

Red  River  of  the  Kortb,  Minn,  and  "S.  Dak., 
improvement  of 

Redondo  Beach  Harbor,  Cal.,  examination  of. 

Ro<lwo»d  Crt'ek,  Cal.,  exiuuination  of 

Redwood  Creek,  Cal., improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Reelfoot  Lake,  Tenn.,  MissisHippi  River 
north  and  w<vst  of,  examination  of 

Reeervoirs  at  headwatera  of  Mi.^^sissippl 
River 

Reservoire  at  sources  of  Mississippi,  St. 
('roix,  Chippewa,  and  Wisconsin  rivers, 
surveys  for 

Rhoades,  Mary  H.  (scliooner),  removal  of 
wre<!k  of  - . .  * 

Richmond,  Ohio,  Grand  River  below,  exam- 
ination and  survey  of 

River  and  harbor  improvomenta 

Rivers  and  harboro,  oxaminationet,  surveys, 
and  nintinffencies  of,  estimates  for '. . 

Roads  in  Yellowstone  Nntionai  Park,  con- 
strutrtion  and  improvement  of 

Roanoke  Kivor,  Va.  and  N.  C,  improvement 
of :. 

Roberts  Landing  nnd  Collins  Crossing,  N. 
C,  White  Oak  River  between,  examino- 
tion  of , 

Rock  Hall  Harbor,  Md.,  exjuni nation  and 
survev  of 

Rock  Island  Ilajiidn,  W^ash.,  head  of,  and  foot 
of  Priest  Rapids,  Columbia  River  be- 
tween, improvement  of 

Rockland  Harbor,  Me.,  improvement  of 

Rockport  Harbor,  Me.,  improvement  of 

Rome,  Ga.,  and  Eaat  Tennessee,  Virginia 
and  Georgia  Railroad  bridge,  Coosa  llivor 
between,  improvement  of 

Rondewav,  Bayou.  La.,  improvement  of 

Rondont  Harlior,  N.  Y.,  improvement  of 

Ross  Island,  Oregon,  Willamette  River  at 
examination  ami  survey  of 

Rouge  River,  Mioh.,  exainination  for  turn- 
ing basin  in 

Rouge  River,  Mich.,  improvement  of 

Rough  River,  Ky.,  improvement  of 

Rouse  Point,  Lake  Cliamplaiu,  !N.  Y.,  break- 
water at 

Rnssel  Fork  of  Big  Sandy  River,  Ky.,  exam- 
ination of '. 

Russell,  Annie  J.  (schooner),  removal  of 
wreck  of 

Ryan,  Paddy  (scow),  removal  of  wreck  of. . 

S. 

Sabine  Lake,  La.  and  Tex.,  and  Calcasieu 
Lake,  connectioa  between,  via  Bayou 
Black,  examination  of 

Sabine  Lake,  La.  and  Tex.,  and  Suddnth 
Bluff,  Sabine  River  between,  examination 
of 

SabinePiiss,  Tex.,  barborat.  improvement  of . 

Sabine  River,  Tex.,  between  Sabine  LaJce 
and  Suddnth  Bluff,  examination  of 

Sabine  River,  Tex.,  improvement  of 

Sacketts  Harbor,  N.  Y\,  harbor  at,  Improve- 
mentof 
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Saco  Kivor,  Me.,  breakwater  at  mouth  ot ... 

Saco  lliver,  Me.,  improvement  of  —  i 

Sacramento  River,  Cal.,  Board  on  improve- 
ment of : 

Sacramento  River,  Cal.,  improvement  of 

Sacramento  River,  Cal.,investigatJon  of  min- 
ing-debris question 

Sacramento  River.  Cal.,  mouth  of,  survey  of 

Sa^  Harbor,  Suffolk  Conntv,  N.  Y.,  examina^ 
tiun  and  survey  for  brealc  water  at 

Saginaw  River,  Mioh.,  improvement  of 

Saginaw  River,  Mich.,  iivjury  to  revetment  in 

St.  Anthony  Falls,  Minn.,  Mississippi  River 
above,  improvement  of 

St.  AngustineHai'bor,  Fla.,  establishment  of 
harbor  lines  in 

St  Augustine  llarbor,  Fl».,  examination  of 
channel  in 

St.  Augustine  Harbor,  Fla.,  improvement  of. 

St.  Charles  Bay,  Tex.,  examination  for  re- 
moving obstructions  at  mouth  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of. 

St.  Clair  Flats  Canal,  Mich.,  injury  to  pier  at. 

St.  Clair  Flats  Canal,  Mioh.,  operating  and 
care  of 

«t.  Clair,  Madison  and  St  Louis  Belt  Rail- 
road  Company,  bridge  of,  across  Missis- 
sippi River  at  Alton,  111. 

St  Clair  River,  Mich.,  Corsica  Shoal  in  lower 
end  of  Lake  Huron  near,  examination  of . . 

St  Clair  River,  Mich.,  removal  of  wrecks  in. 

St  Croix  Lake,  Wis.,  near  Hudson,  exami- 
nation of. ^ 

St  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improve- 
ment of 

St  Croix  River,  ^'is.  and  Minn.»  survey  for 
reservoirs  at  sources  of 

St.  Francis  River.  Ark.,  improvement  of 

St  Francis  River,  Mo.,  improvement  of 

St.  Jerome  Bay,  Md.,  examination  of 

St  Johns  River,  Fla.,  improvement  of 

St.  Johns  River,  Fla.,  upper  part  of,  south 
of  Lake  Monroe ;  and  from  Jacksonville  to 
Sanford.  examination  of 

St.  Jones  River,  Del.,  improvement  of , 

St.  Joseph  Harbor,  Mich.,  improvement  of. . . 

St  Joseph  ly  ver,  Mich.,  Improvement  of 

St  Lawrence  River,  N.  Y.,shoal  between  Sis- 
ter Islands  and  Cross-over  Light  in,  im- 
provement of 

St  Leonard  Creek,  Md.,  examination  of 

St  Louis  Bay  and  atljacent  waters,  Minn, 
and  Wis.,  establishment  of  harbor  lines  in 

St  Louis  Bav,  Wis.,  and  Fond  du  Lac,  Minn., 
St.  Louis  River  between  Grassy  Point  in, 
examination  and  sun-ey  of 

St.  Louis  Bay,  Wis.,  improvement  of 

St  Louis  Harbor,  Mo.,  impi\>vement  of 

St  Louis  River,  Minn,  and  Wis., 'between 
Fond  du  Lac  and  Grassy  Roint,  examina- 
tion and  survey  of , 

St.  Martinsville,  Xa.,  and  Port  Barre,  Bayou 
Teche  between,  examination  of , 

St  Marys  Falls  Canal  drv  dock,  Mich 

St.  Marys  Falls  Canal.  Mich.,  occupancy  of 
and  ii\iuries  to  public  works,  etc.,  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and 
care  of 

St.  Marys  River,  Mich.,  Hay  Lake  Channel, 
improvement  of : 

St  Mlu^'s  River,  Mich.,  improvement  of 

St.  Paul,  Minn.,  bridge  of  city  of,  across 
Mississippi  River 

St  Paul,  Minn.,  gauging  Mississippi  River 
at  or  ne-ar 

Salamander  (schooner),  removal  of  wrock  of. 

Salem  Harb«»r,  Mass.,  improvement  of 

&ilem,  Mass.,  ^'orth  River  at,  examination 
of 

Salisbury,  Mass.,  bridge  across  Powow 
River  at 

^kahatcliio  Rivor.'S.  C,  improvement  of. 
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Samania]!,  Lalce,  Waab.*  ahip  CAoal  to  con- 
nect Paget  Sound  with,  exaiuination  for.. 

San  Dipgo  Harbor,  Cal.,  improvement  of  . . . 

San  Biego  Harbor,  Cal.,  occupancy  of  levoo 
at 

San  Francisco  Harbor,  Cal.,  and  a<1jacent 
waters,  eatabliabmeut  of  harbor  lines  in  . . 

San  Fraaciaoo  Harbor,  Cal.,  and  adjacent 
wat<  irs.  survey  of 

San  l>Yancisco  Harbor,  Cal.,  conatmction  of 
caaemates  at 

Saa  Francisoo  Harbor,  Cal.,  defense  of 

San  Joaqain  Kivcr,  Cal.,  improveraont  of. . . 

San  Joaquin  Kiver,  Cal.<  investigation  of 
mining-debris  question 

San  Joaquin  River,  Cal.,  month  of,  survey  of. 

San  IjJ^Ib  Obispo  Harbor,  Cal.,  improvement 
of ^ 

San  Pablo  Bay,  Cal.,  survey  of 

San  Pedro,  w  ilroington  Harbor,  Cal.,  estab- 
lishment of  harbor  lines  at 

San  lUfael  R^er,  Cal.,  examination  ol 

Sai  Simeon  Bay,  Cal.,  examination  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of 
refuge  at 

Sandusky  City  Harbor,Ohio,improvement  of. 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  re- 
fuse at 

Saniord  aad  Jackaonville,  Fla.,  St.  Johns 
River  beiween,  examination  of 

Santa  Cruz,  Cal.,  harbor  of  refuge  at,  exami- 
nation of 

Santee  River,  S.  C,  improvement  of 

Sapelo  and  Doboy,  Ga.,  inside  route  be- 
tween, examination  and  snrvey  of 

Saranac  River,  K.  Y.,  inner  bay  near  mouth 
of,  at  Plattsburg,  examination  of 

Sarasota  Bay,  Fla,,  improvement  of 

Saratoga  Passage,  Wash.,  and  Padilla  Bay, 
water  way  through  Swinomish  Slough 
connecting,  examination  aad  survey  of 

Saugatuek  Harbor,  Mich.,  improvement  of. 

Saugatiiek  River,  Conn.,  examination  of 

Saugerties  Harbor,  N.  Y.,  improvement  of. 

Savannah,  Ga.,  audFemandina,  Fla.,  inside 
route  betw«en,  oxaininaiion  and  survey  of . 

Savaxmah  River  and  Harbor,  Ga.,  improve- 
ment of 

Savannah  River  and  Harbor,  Ga.,  removal 
of  wrecks  in 

Savannah  River,  Ga.,  below  Augusta,  bridge 
obstroctine 

Savannah  River,  Ga.,  improvement  of 

Savannah  River,  near  Sister  ^erry,  Effing- 
ham County,  Ga.,  bridging 

Sayville,  N.  Y.,  Browns  Creek  at,  improve- 
ment of  

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Sea  walk  and  embankments  at  Davids  and 
Governors  islands.  New  York  Hari>or 

Seattle  and  Northern  Railroad  Company, 
bridge  of,  obstructing  Swinomish  Slough, 
"Wash 

Seattle,  Wash.,  bridging  Duwamish  River 
near 

Sebewalng,  Mich.,  Sebewaing  River  below, 
examination  of 

Sebewaing  River,  Mich., below  Sebewalng, 
examination  of. 

Seven  Devils  mining  district,  Idaho,  and 
Huntington  Bridge,  Upper  Snake  River 
between,  examination  and  survey  of 

Sevierville.^'cnn^  Little  Pigeon  River  be- 
low, examination  of 

Shark  River,  N.  J.,  examination  of 

Shaw  Cove,  New  Loudon  Harbor,  Conn., 
examination  of 

Sheboygan  Harbor,  Wis.,  improvement  of . . 

Sheep'shead  Bay,  N.  Y.,  iraprovenient  of 

Sherman,  Gen.  W.  T.  (schooucf),  removal  of 
wreck  of , , 
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Ship  canal  connectixiK  Lakes  ITnion,  TVaah- 
inffton,  and  Sanuunish  with  Puget  Sound, 
'wash.,  examination  for 

Ship  channel  between  Port  Townaend  Bay 
and  Oak  Bay,  Paget  Sound,  Wash.,  exam- 
ination for 

Ship  channel  in  eonnectinE  waters  of  tho 
Great  Lakes  between  Chicago,  l>alatfa, 
and  Buffalo,  examination  of 

Ship  channel  in  Galveston  Bay,  Tex.,  im- 
provement of 

Ship  Island  Harbor,  Miss.,  removal  of 
wreck  in 

Shoal  between  Sister  Islands  and  Cross- 
over Light,  St.  Lawrence  River,  If.  Y., 
improvement  of 

Shoal  Harbor  and  Compton  Creek,  N.  J.,  im- 
provement of 

Sho«lwater  Bay,  AVaah..  examination  of 

Shreveport,  La.,  and  Jefferson,  Tex.,  Cy- 
press Bayou  and  the  lakes  hetween,  sur- 
vey of 

Shrewsbury  Blver,  K.  J.,  improvement  of. . . 

Sioux  City,  Iowa,  and  Fort  Benton,  Mont., 
Missouri  Kiver  between,  examination  and 
survey  of 

Sioux  City,  Iowa,  and  Great  Falls,  Mont., 
Missouri  Biver  between,  improvement  of . 

Sister  Ferry,  Ga.,  hrid^g  Savannah  Biver 
near 

Sister  Islands  and  Cross-over  Light,  If.  T., 
shoal  in  St.  Lawrence  River  between,  im- 
provement of 

Sites  for  fortifications 

Siuslaw  River,  Oregon,  improvement  of 

Skagit  Bay,  wash.,  and  Padilla  Bay,  water 
way  thnmgh  Swinomish  Slough  connect- 
ing, examinatioft  and  survey  of 

Skagit  River,  Wash.,  examination  of 

Skagit  River.  Wash.,  improvement  of 

Skamokawa  River,  Wash.,  examination  of . . 

SladesviUe,  N.  C,  to  Pimzo  River,  water 
way  from,  examination  of. 

Smitn  Creek,  Md.,  examinaltion  of 

Smithland  Harbor,  Ky.,  examination  of 

Smyrna  Biver,  Del.,  improvement  of 

Smyrna  River,  Del.,  removal  of  wreck  in  . . . 

Snake  River  (Upper),  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of 

SniJte  Riven  ^asIim,  improvement  of 

Snohomish  River,  Wash.,  examination  of. . . 

Snohomish  River,  Wash.,  improvement  of  . 

Snoqnalmle  River,  Wash.,  improvement  of. 

Sopeio,Ga.    (S««Sapelo.) 


412 

409 


19M 

18«7 


South  Bend,  Wash.,  Sboalwater  Bay 
Willanah  Kiver  at,  examination  and  sur- 
vey oi 

Sontn  Bound  Railroad  Company,  bridge  of 
The,  across  Savannah  River,  Ga 

South  Dakota,  north  line  of  ^nd  month  of 
Big  Sioux  River,  Missouri  River  between, 
examination  and  survey  of 

South  Fork  of  Cumberland  River,  Ky.,  im- 
provement of 

South  Haven  Harbor,  Mich.,  improrement 


of.. 


South  Pass  of  Mississippi  River,  inspection 

of  improvement  of , 

South  Kiver.  K.  J.,  improvement  of 


Spokane  ancl  Palonse  Railway  Company, 

bridge  of,  across  Clearwater  River,  Idaho. 
Spottsville,  Ky.,  bridge  obstructing  Green 

River  at 

Spuyten  Dnyvil  Creek,  N.  Y.,  bridge  ob- 

str  uctin  g , 

Squan  River,  N.  J.  (S^Manasquan  River.) 
S.  S.  Bickmoro  (schooner),  removal  of  wreck 

of. 


Stamford  Harbor,  Conn.,  examination  and 

survey  of 

Stamfoxu  Harbor,  Conn.,  improvement  of. . . 
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Sterve  Gont  Island,  R.  I.,  channel  between, 
and  mainland,  m  Nan-aganBOtt  Bay,  ex- 
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Staten  laland  and  INew  Jersey,  channel  be- 
tween, impi"ovpmeut  of 

SUvten  Ifiland,  N.Y.,Pnnce8a  Bay,  exami- 
nation of 

Stannton  River,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  improvement  of 

Steilaqnamish  River,  waah.,  improvement 
of 

Stonineton.  Conn.,  harbor  of  refuj^e  at 

Stony  Creek  Rivor,  at  Stony  Creek,  Conn., 
examination  of 

Strait  of  Kai*q  uinea,  Cal.,  survey  of. 

Stabbs  Ferrv,  Mont.,  canvon  next  below, 
ajid  Great  Falls,  Missouri  River  between, 
examination  and  survey  of 

Sturgeon  Bay  Canal,  "Wlsr,  harbor  of  refuge 
at  entrance  of 

Sucornochee  Rivrr,  Ala.,  examination  of 

Sudduth  Blnff,  Tex.,  and  Sabine  Lake,  Sa- 

bipe  River  between,  examination  of. 

RiUHuu  Bay,  Cal .,  survey  of 

Sullivan  Falls,  Hancock'County,  Me.,  exam- 
ination of 

Sum])awanna  Inlet,  N.  Y.,  improvement  of. 

Superior  Bay  and  ad,jac«ut  waters,  Minn, 
and  Wis.,  establishment  of  harbor  lines  in. 

Superior  Bay,  Wis.,  improvement  of i . . 

Superior,  Lake,  purchase  of  canals  connect- 
ing Portage  Lake,  Mich.,  witii 

Superior,  Wis.,  Allouez  liny  and  Neniadji 
River  at,  examiuntiou  of 

Superior,   Wis.,  iMinnesota  Point  at,  im- 
provement of 

Supervision  of  the  harbor  of  Now  York 

Survey  of  northern  and  northwestern  lakes. 
Surveys  and  examiuat ions 

8927 

Surveys,  examinations,  and  continsoucies 
of  nvers  and  harbors,  estimat«s  tor 

Surveys  in  military  depaitmenta,  estimates 
for 

Susquehanna  River  above  and  below  Havre 
do  Grace,  Md .,  improvement  of 

Susqiiehnuna  River  above  Havre  de  Grace, 
Md.,  examination  and  survey  of 

Susquehanna  River,  West  Branch  of.  Pa., 
examination  of 

Su wanee  River.  Fla.,  imnrovement  of 

Swan  Island,  Oregon,  WiUamette  River  on 
west  side  of,  examination  of 

Swansboro  and  New  River,  N.  C,  water  way 
between,  improvement  of 

Swinomisli  Slough,  Wash.,  bridge  obstruct- 
ing   

Swinomish  Slough,  Wash.,  examination  and 
survey  of 

Sylvia  do  Grasse  (ship),  removal  of  wreck  of. 

T. 

Taooma,  Olympia  and  Grays  Harbor  Rail- 
road Company,  bridges  ofi  across  Cliohalis 
and  Johns  rivers,  Was li 

Tallahatchee  River,  Miss.,  improvement  of. 

Tallapocsa  River,  Ala.,  improvement  of 

Tampa  Bav,  Kla.,  improvement  of 

Timgier  Harbor,  V a.,  examination  of 

I'ar  River,  N.  C.,  improvement  of 

Taunton  River,  Ma.ns.,  improvement  of 

Taylorsville,  Ohio,  bridge  (obstructing  Mus- 
kingum River  at 

Tcheluucte    River,    La.    {See     Cheluncte 

River.)   j^ 

Tchula  LaKl,  Miss.,  improvement  of 

Teche,  Bnyon,  La.,  between  St.  Martinsville 

and  Port  Barre,  exiimiuation  of 

Teche,  Bayou,  La.,  improvement  of 

Tennessee  liiver: 

Bridge  at  Florence,  Ala.,  obstructing... 
Improvement  of , 
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TennesMe  River— Continued. 

Improvement  of,  above  Chattanooga, 

Tenn 

Improvement  of,  l)cIow  Bee  Tree  Shools, 

Ala 

Improvement  of,  below  Chattanooga, 

Tenn 


Improvement  of,  between  Chattanooga, 
Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala. 
Operating  and  care  of  Muscle  Shoals 

Canal 

Tensas  River,  La.,  Improvement  of 

Terre  Hante,  Ind.,  and  La  Fayette,  Wabash 

River  between,  examination  of 

Terrebonne,  Bavoa,  La.,  and  Bayou  Blaoh, 

examination  ror  connection  between 

Terrebonne,  Bayou,  La.,  between  Houma 

and  Thibodeaux,  examination  of 

Terrebonne,  Bavon,  La.,  improvement  of .. . 

Texas  and  Pacinc  Railway  Company,  bridge 

of,  obstructing  Bayoii  Plaquemine,  La — 

Thames  River,  Conn.,  improvement  of 

The  Board  of  Ifin^^ineors 

The  South  Bound  Railroad  Company,  bridge 

of,  across  Savannah  River,  Ga 

The  Upper  Bridge  Company,  bridge  of, 


across  Monongahelu  River,  Pa . 
Thibodeaux,  La.,  and  Houma,  Bavou  Terre- 
bonne between,  examination  or . 


Thoroughfare  firom  Cape  May  to  Great  Bay 
north  of  Atlantic  City,  N.  J .,  examination 


of. 


Thunder  Bay  Harbor,  Mich.,  improvement 

of 

Thunder  Bay  River,  Mich.,  improvement  of. 
Ticld'aw  River,  La.,  and  its  tributaries,  im- 
provement of.'. 

Ticonderoga River,  K.  Y.,  improvement  of . . 

Tigre,  Bayou,  La.,  examlu.ation  of 

Tiuamook  Bay  and  Bar,  Oregon,  examina- 
tion and  survey  of 

Tillamook  Bay  and  Bar,  Oregon,  improve- 
ment of 

Tionesta  Creek,  Pa.,  between  Tionesta  and 

Balltown,  examination  of , 

Tionesta,  Pa.,  and  Balltown,  THonesta  Creek 

between,  examination  of 

Titusville  and  Jupiter  Inlet,  Fla.,  Indian 

River  between,  examination  of 

Toledo  Harlior,  Ohio,  improvement  of. 

Tombicbeo  River,  improvement  of: 

Below  Demopolis,  Ala 

Bolow  Vienna,  Ala 

Between  Demopolis,  Ala.,  and  Columbus, 

Miss 

Between  Fulton,  Miss.,  and  Vienna,  Ala 
Between  Walker  Bridge  and  Fulton, 

Miss 

Toms  River,  K.  J.,  examination  and  survey 
of 


Tonawanda  Harbor,  N.  Y.,  improvement  of. 

Tongue  River,  Mont.,  near  Miles  City,  ex- 
amination of 

Touffue  River,  Mont.,  Yellowstone  River 
below  mouth  of,  examinntiou  of 

Torpedo  experiments 

Torpedoes  for  harbor  defense 

Totten  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Town  River,  Mass.,  examination  and  sur- 
vey of 

Traclewater  River,  Ky.,  impruvement  of 

Tremble,  M.  £.  (schooner),  removal  of  wreck 
of. 


Trent  River,  N.  C,  improvement  of , 

Trinity  River,  Tex.,  below  Dallas,  examina- 
tion of , 

Trinity  River.  Tex.,  improvement  of 

Trout  Creek,  Fla.,  bridge  obstrnctiiiff 

Tug  Fork,  Big  Sandy  River,  91  and  i)5|  miles 
above  Catlett«burg.  Ey.,  brid^ng , 

Tug  Fork,  Big  Sandy  River,  W.  Va.and  Ky., 
improvement  of 
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Tnmwater,  "Wash.,  Olympia  Harbor  to,  ex- 
amination and  Hurvey  of 

Tomer  Creek,  Md.,  examination  and  sur- 
vey of 

ToBcaloosa  and  Daniels  Croek,  Ala.,  Black 
Warrior  Rivor  between,  improvement  of. . 

TwoEiTers  Harbor,  Wis.,  improvement  of. . 

r. 

Umpqua  RlveTiOregon,  ImproTement  of  — 

Union,  Lake,  Wash.,  siiip  oanal  to  connect 
Piiget  Sound  witb,  examination  for 

United  States  Engineer  School 

Upper  Bridge  Company,  bridge  of  The, 
across  Monongahela  River,  Pa 

Upper  Columbia  River,  Oregon  and  Wash., 
Improvement  of 

Upper  Falls,  La.,  bridging  Bed  River  at — 

Upper  Maohodoc  Creel^  Va.,  examination  of. 

Upper  Mississippi  River,  operating  snag 
boats  and  dreage  boats  on 

Upper  Snake  River,  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  stirvpy  of 

Urbana  Creek,  Va.,  i mprovement  of 

Use  of  public  works  by  cori>orations  or  indi- 
viduals   

T. 

Yacherio,  La.,  etc..  andLakedesAUemands, 
bayous  Chevrauil  and  Tigre  between 

Vallette  Dry  Dock,  removw  of  wreck  of 

Van  Buren,  Mo.,  Current  River  below,  ex- 
amination of 

Vancouver,  Wash.,  and  month  of  Willa- 
mette River,  Oregon,  Columbia  River  be- 
tween, examination  and  survey  of 

Vancouver,  Wash.,  bridging  Columbia 
River  near 

Vermillion,  Ba^ou,  bay  and  passes,  La.,  ex- 
amination 01 

Vermillion  Harbor,  Oliio,  improvement  of. . . 

Vidal,  Bayou,  L».,  improvement  of 

Vienna,  Ala.,  and  Fulton,  Miss.,  Tombig- 
bee  River  between,  improvement  of 

Vienna,  Ala.,  Tombigboe  River  below,  im- 
provement of Y 

Vmcennes,  Ind.,  Wabash  River  above,  im- 

grovement  of 
icennes,  Ind.,  Wabash  Rivor  below,  im- 
grovement  of 
Leyard  Haven  Harbor,  Mass.,  improve- 
ment of 

Volusia  Bar,  Fla.,  improvement  of 


Wabash  River,  Ind.  and  Dl.,  above  Vin- 
cennes,  Improvement  of 

Wabash  River,  Ind.  and  HI.,  below  Viu- 
cennes,  improvement  of 

WabashRiver,  Ind.  and  HI.,  improvement  of. 

Wabash  River,  Ind.,  between  Terro  Haute 
and  Lafayette,  examination  of 

Wacoamaw  River,  to  Waccamaw  Lake,  N. 
C.  and  S.  C,  improvement  of 

Waco,  Tex.,  Brazos  River  below,  examina- 
tion of 

Walker  Bridge  and  Fulton,  Miss.,  Tombig- 
bee  River  between,  improvement  of 

Wappinger  Creek,  N.  Y.,  improvement  of. . . 

Wappoo  Cut,  S.  C,  improvement  of 

War  maps,  estimates  for  publication  of 

Wareham  Harbor,  Mass.,  improvement  of. . 

Warrior  River,  Ala.,  improvement  of 

Warsaw.  111.,  Mississippi  River  at,  examina- 
tion of 

Warwick  Kiver,  Md.,  cxiiminatiou  and  sur- 
vey of 

Washington  Aqueduct,  uiaiutenauce  and 
repair  of 
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PartlU. 

Part  XV. 

Part  V.  1  Part  VI. 

TVaahington  Bayon,  Hiss.,  improvement  of. . 

2U 

2005 

Wa»hinj5ton,  D.  C. : 

^(inMtruction  of  CAS6m<it68  at  ........•-• 

6 

Defense  of 

5        7 

1 

Examination  and  survey  of  Potomac 

1 

River  below 

146 

Improvement  and  care  of  public  build- 

1 

ings  and  grounds 

444 

B'JU/ 

Improvement  of  Potomac  River  at 

V.io 

1240 

Tnr>i>Aaa'{nir  uruit*!"  fiiinnlv  of  .    ........... 

442 

S904 

XucrvaAUi^  wHMjr  dihj|ji^>  wi  ............. 

Maintenance  and  repair  of  Washington 

1 

Aqueduct 

430 

3875 

Maintenance  of  Washington  Monument 

444 

8907 

Abater  supply  of  .-...-....-•••-•-••-•••• 

441 

3897 

Washington  Harbor,  Pamlico  Elver,  N.  C, 

examination  of 

170 

1429 

Washington,  Lake,  Wash.,  ship  canal  to 

connect  Puget  Sound  with,  examination 
for 

412 
444 

Washington  Monument,  Washington,  D.  C, 
maintenance  of. • 

3907 

Watch  Hill  Cove,  Little  Narragansett  Bay, 

JL  I    examination  of 

02    735 

Water  gauges  on  Columbia  Kiver,  Oregon 
and  Wash 

419 

8372 

Water  gauges  on  Mississippi  Kiver  and  its 
principal  tributaries 

240 

2014 

Water  gauzes  on  Mississippi  Kiver  at  or 
near  ot.  Paul,  Minn 

273 

2314 

> 

Water  supply,  District  of  Columbia 

Water  supply  of  Washington,  D.  C,  in- 
creasing .....-.....•.-..'.-.....--•••"---•• 

441 

8S97 

442 

3904 

Wateree  Kiver,  8.  C,  between  Camden  and 

FalU  of  the  CaUwba,  and  bend  about  4 

miles  below  Camden,  examination  of 

179 

1487 

Watere©  River,  S.  C,  improvement  of 

Watervllle  to  Augusta,  Mo.,  Kennebec  River 

174 

1462 

33 

Water  ways : 

Between  Beaufort  Harbor  and  New 

Elver,  N.  C,  improvement  of 

102 

1372 

Between  Cape  May  and  Great  Bay  north 
of  Atlantic  City,  N.  J.,  examination  of. 

118 

1097 

Between  Chincoteagne   Bay,  Va.,  and 
Delaware  Bav,  at  or  near  Lewes,  Del., 
improvement  of 

123 

1168 

Between  Doboy  and  Sapelo,  Ga.,  ex- 
amination and  survey  of 

185 

Between  Jamaica  Bay  and  Long  Beach 

Inlet,  N".  Y.,  examination  and  survey  of 

94 

Between  Jefferson,  Tex.,  and  Shreveport, 

La.,  and  Cypress  Bavou,  survey  of. . . 

Between  Lynn  Haven  Bay  and  Eastern 

Branch  of  Elixabeth  River,  Va.,  ex- 

248 

9021 

amination  of 

153 

1810 

Between  Kew  Berne  and  Beaufort,  N. 

C,  improvement  of 

160 

1303 

Between  New  River  and  Swansboro,  N. 

C,  Improvement  of 

162 

1379 

Between  Norfolk  Harbor,  Va.,  and  Al- 

bemarle Sound,  N.  C,  improvement  of. 

151 

1302 

■ 

Between  Pamlico  River  and  Bay  River, 

N.  C    examination  of    ..  ............ 

170 

1431 

^^  •    X/.,    ^^^^Cliii  i  iio  wm^#*A  «r&  ................. 

Between  Port  Townsend  Bay  and  Oak 

Bay,  Puget  Sound,  Wash.,  examina- 

tion for 

409 

3200 

Between  Pungo  River  and  Sladesvllle, 

N.  C,  examination  of 

170 

1418 

"  Between  Savannah,  Ga.,  and  Feman- 

• 

dina,  Fla.,  examination  and  survey  of. 

Connecting  Lakes  Union,  Washington, 

and   Samamish  with  Puget  Sound, 

185 

Wash.,  examin^on  for 

412 

In    connecting    waters  of  the  Great 

Lakes,  between  Ghioago,  Dulnth,and 

Buffalo,  examination  or 

362 

2810 

Near   Coaster   Harbor   Island,    E  I., 

improvement  of 

57    718 

Waukegan  Harbor,  HI.,  improvement  of. . . . 

327 
44    633 

2508 

West  Bay,    West  Galveston  Bay,    Tex., 

Of. 

W 
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Woet  GftlTeston  Bay.  Tex.,  from  Cliriatkms 
Point,  for  reopening  ohannel  through 
West  Bay,  examination  and  sarvey  of . . . . 

West  Liberty,  Ky.,  and  Fanner,  Licking 
Hiver  between,  improvement  of 

West  Neck  River,  v  a^  examination  of 

Weet  Point,  6a.,  and  Pranklin,  Ala.,  Chat- 
ti^ooGbee Kiver bctweonjoxamination  of. 

'Westchester  Creek,  K  Y.,  examination 
and  survey  of 

Western  branoh  of  Elisabeth  Biver,  Ya., 

•  examination  of. 

Weston,  Mo.,  Missouri  Biver  at,  examina- 
tion of 

Westport  Harbor,  Mass.,  improvement  of  . . 

Wetumpica,  Ala..  Alabama  Biver  up  to,  ex- 
amination of 

Wetompka,  Abi.,  and  East  Tennessee,  Vir- 
ginia and  GeorgiA  Bailroad  bridge,  Coosa 
Iciver  between,lmprovement  of 

Weybosset  (schooner),  removal  of  wreck  of. 

Weymouth  Back  Biver,  Mass.,  examination 
and8nrvey\>f 

Weymouth  Biver,  Mass.,  improvement  of . . 

White  Oak  Biver,  N.  C,  between  Boberts 
Landing  and  Collins  Crossing,  examiuA- 
tionof 

White  fUver,  Ark.,  improvement  of 

White  Biver,  Ark.  (Lower),  examination  and 
survey  of 

White  Biver  Harbor,  Mich.,  improvement  of. 

White  Biver,  Ind.,  improvement  o^ 

Whitehouse,  Josiah  (schooner),  removal  ot 
wreck  of 

Wicomico  (Great)  Biver,  Va.,  examination  of . 

Wicomico  Biver,  Md.,  improvement  of 

Wicomico  Biver.  Newport  Creek  at  head  of, 
Md.,  examination  of 

Willamette  Biver,  Crcgon : 

Exwninntion  and  survey  of  at  C1aok»- 
mas  Bapida,  Boss  Island,  and   Cor- 

valUs..:. 

Examination  and  survey  of;  below  Port- 
land  

Examination  and  survey  of  Columbia 
Biver  between  Vancouver,  Wash., 

and  mouth  of 

Examination  of;  on  weat  side  of  Swan 

Island 

Improvement  of,  above  Portland 

Improvement  of,  below  Portland 

Willapah  Biver,  Wash.,  below  Woodward 
Landing,  examination  and  survey  of  .... . 

Wmet8Aint,N.Y.,postof 

WiUow  Biver,  Wis.,  near  Hudson,  examina- 
tion of 

Willow  Slough,  HI.,  reopening 

Willsboro,  NTy.,  Boquet  Biverbelow,  exam- 
ination of 

Wilmington  Harbor,  Cal.,  establishment  of 
harbor  Unes  at  San  Pedro 

Wilmington  Harbor,  Cal.,  improvement  of . . 

Wilmington  Harbor,  Del.,  improvement  of . . 

Wilmington  Harbor,  Del.,  survey  for  im- 
proveroent  of 

Wilmington,  N.  C,  Cape  Fear  Biver  above, 
improvement  of 

Wilmington,  N.  C,  Cape  Fear  Biver  at  and 
below,  improvement  of 

Wilson  Creek,  Ya.,  and  Greenbrier  Biver. 
W.  Va.,  New  Biver  between  mouths  of, 
improvement  of 

Wilson  Harbor  N.  Y.,  improvement  of 

Wilson  PointHarbor,Conn.,improvement  of. 

Winfldd.  Bichard  M.,  tt  al.,  bridge  of,  in 
Barnstable,  Mass 

Winona  and  Southwostom  Bailway  Com- 
pany. brid|^  of,  across  Mississippi  Biver 
at  Winona,  Minn 

Winona,  Minn.,  bridge  of  city  of,  across 
Mississippi  Biver 

Winona,  Minn.,  bridging  Mississippi  Biver 
at 
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"Winthrop  Harbor,  Mass.,  improvement  of. . . 

"Winyaw  Bay,  S.  C,  improvement  of 

Wiaconain  Kiver,  Wis.,  improvement  of 

Wiflconain  River,  Wis.,  survey  for  reser- 
voirs at  sonrces  of 

"Withlacooclieo  River,  Fla.,  improvement  of. 
Woods    Landing.  Oregon,  and  Astoria,  Co- 
lumbia River  between,  examination  for 

snagging 

Woodward    Landing,     Wash.,     Willapah 

River  below,  examination  and  survey  of.. 

WorKs,  occupancy  of  and  iivjurj'  to  public, 

by  corporations  or  individuals 

Wrecks,  removal  of . .  .^ 

'   At  Elissabethport,  S.  J.,  near  entrance 

to  Arthur  Kill 

At  Pollock  Rip  Shoals,  Mass 

In  Bamegat  Inlet,  N.J 

In  Chesapeake  Bay 

In  Columbia  River  near  Astoria,  Oregon. 

In  Delaware  Bay 

In  Delaware  Bay  and  River 

In  Hyannis  Harbor,  Mass 

In  Jackson  Creek,  Chester  River,  Md . . 

!]^  New  Orleans  Harbor,  La 

In  New  York  Harbor,  N.Y 

In  Ogeechee  River,  Ga 

In  Fnmlico  River,  N.  C,  opposite  Swan 

Point 

In  Pleasant  River,  Me 

In  Portland  Harbor,  Me 

In  Rancocas  River,  N.  J 

InRaritan  Bav,N.J 

In  St.  Clair  River,  Mich 

In  Savannah  River  and  Harbor,  6a 

In  Ship  Island  Har1>or,  Miss 

In  Smyrna  River,  Del 

In  South  Channel  across  bar,  Charleston 

Harbor,  S.C 

Near  Gay  Head  Light j..: 

Near  Handkerchief  Light-ship 

Wrightaville  and  Tennillo  (Tennville)  Rail- 
road Company,  bridge  of,  across  Oconee 

River,  Ga , 

Wyandotte  County,  Ka^s.,  bridging  Mis- 
■onri  River  at 

Yadkin  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  below  McMinnviUe, 
examination  and  survey  of 

Yaquina  Bay,  Oregon,  improvement  of 

Yasoo  River,  Miss.,  improvement  of 

Yellow  Banks,  Chippewa  River,  Wis.,  im- 
provementof 

YeOow  River,  Ga.,  ftom  bridge  near  Cov- 
ington toOcmulgee  River,  examination  of 

YellowBtone  National  Park,  construction 
and  improvement  of  roads  and  bridges  in. . 

Yellowstone  River,  Mont  and  N.DfUc.,  im- 
provement of...... 

Yellowstone  River,  Mont-  below  mouth  of 
Tongiie  River,  examination  of 

York  Harbor,  Me.,  improvement  of. 

York  River,  Va.,  improvement  of 

Youghiogheny  River,  Pa.,  at  MoKeesport-, 
bridglug 

Youngs  Bay,  Oregon,  channel  In,  examina- 
tion of 

Youngs  River,  Wash.,  improvement  of 

Yuma,  Aris.,  and  Eldoraao  Caflon,  Colora- 
do River  between,  examination  of 

Zaaesville,  Ohio,  bridge  obstructing  canal  of 
Muskingum  River  at  foot  of  Main  street. . 
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